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WATER RESOURCES DATA FOR MINNESOTA, 1972

Part 1. Surface-Water Records 
Part 2. Water-Quality Records

INTRODUCTION

Water resources data for the 1972 water year for 
Minnesota including records of streamflow or reservoir 
storage at gaging stations, partial-record stations, and 
miscellaneous sites, and records of water-quality data 
on the chemical and physical characteristics of surface- 
and ground-water, are given in this report. Records for 
a few pertinent gaging and water-quality stations and 
selected data on chemical quality of ground water in 
bordering States are also included. The records were 
collected and computed by the Water Resources Division 
of the U.S. Geological Survey under the direction of 
Charles R. Collier, district chief. Hydrologic data in 
this report are collected by the U.S. Geological Survey 
and cooperating State and Federal agencies in Minnesota. 
These data are part of the National Water Data System.

Beginning with the 1961 water year, streamflow records 
and related data have been released by the Geological Survey 
in annual reports on a State-boundary basis. Water-quality 
records beginning with the 1964 water year have been simi 
larly released either in separate reports or in conjunction 
with streamflow records. These reports are for limited 
distribution and are designed primarily for rapid release 
of data shortly after the end of the water year.

Records of discharge and stage of streams, and contents 
and stage of lakes and reservoirs are published in a series 
of U.S. Geological Survey water-supply papers entitled, 
"Surface Water Supply of the United States." Through 
September 30, 1960, these water-supply papers were in an 
annual series and since then are in a 5-year series. Records 
of chemical quality, water temperatures, and suspended sedi 
ment have been published since 1941 in an annual series of 
water-supply papers entitled, "Quality of Surface Waters 
of the United States." More information is given under 
the headings "Publications" on pages 17 and 21.

COOPERATION

The U.S. Geological Survey and organizations of the 
State of Minnesota have had cooperative agreements for the 
systematic collection of streamflow records since 1909, 
and for water-quality records since 1952. Organizations
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that supplied data are acknowledged in station descrip 
tions. Organizations that assisted in collecting data 
through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division 
of Waters, Soils and Minerals, Eugene R. Gere, 
director.

Minnesota Department of Highways, N. T. Waldor, 
commissioner.

Assistance in the form of funds or services was 
given by the Corps of Engineers, U.S. Army, in collecting 
records for 37 gaging stations and 3 water-quality 
stations published in this report.

Several gaging stations in the Hudson Bay and St. 
Lawrence River basins were maintained by funds appropri 
ated to the United States Department of State.

On waters adjacent to the international boundary, 
certain gaging stations are maintained by the United States 
(or Canada) under agreement with Canada (or the United 
States), and the .records are obtained and compiled in a 
manner equally acceptable in both countries. These 
stations are designated herein as "International gaging 
stations."

Some records for the Red River of the North, which 
border the State on the west, were obtained at the request 
of other Federal agencies as a part of the program of the 
U.S. Department of the Interior for development of the 
Missouri River basin.

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and 
other hydrologic data, as used in this report, are defined 
as follows:

Acre-foot (AC-FT, acre-ft) is the quantity of water 
required to cover 1 acre to a depth of 1 foot and is 
equivalent to 43,560 cubic feet or 325,851 gallons.

Biochemical oxygen demand (BOD) is the amount of 
oxygen required by bacteria while stabilizing decomposable 
organic matter under aerobic conditions.
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Chemical oxygen demand (COD) indicates the quantity 
of oxidizable compounds present in a water and will vary 
with water compositions, temperature, period of contact, 
and other factors.

Coliform organisms are a group of bacteria used as an 
indicator of the sanitary quality of the water. The number 
of coliform colonies per 100 milliliters is determined by 
the immediate or delayed incubation membrane filter method.

Contents is the volume of water in a reservoir or lake. 
Unless otherwise indicated, volume is computed on the basis 
of a level pool and does not include bank storage.

Control designates a feature downstream from the gage 
that determines the stage-discharge relation at the gage. 
This feature may be a natural constriction of the channel, 
an artificial structure, or a uniform cross section over 
a long reach of the channel.

Cfs-day is the volume of water represented by a flow 
of 1 cubic foot per second for 24 hours. It is equivalent 
to 86,400 cubic feet, 1.9835 acre-feet, or 646,317 gallons, 
and represents a runoff of 0.0372 inch from 1 square mile.

Cubic feet per second per square mile (CFSM) is the 
average number of cubic feet of water flowing per second 
from each square mile of area drained, assuming that the 
runoff is distributed uniformly in time and area.

Cubic foot per second (cfs) is the rate of discharge 
representing a volume of 1 cubic foot passing a given point 
during 1 second and is equivalent to 7.48 gallons per 
second or 448.8 gallons per minute.

Discharge is the volume of water (or more broadly, 
total fluids), that passes a given point within a given 
period of time.

Mean discharge is the arithmetic average of 
individual daily mean discharges during a specific 
period.

Instantaneous discharge is the discharge at a 
particular instant of time. If this discharge is 
reported instead of the daily mean, the heading of 
the discharge column in the tables is "Discharge (cfs)."
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Drainage area of a stream at a specified location is 
that area measured in a horizontal plane, enclosed by a 
topographic divide from which direct surface runoff from 
precipitation normally drains by gravity into the stream 
above the specified point. Figures of drainage area given 
herein include all closed basins, or noncontributing areas, 
within the area unless otherwise noted.

Gage height (G.H.) is the water-surface elevation 
referred to some arbitrary gage datum. Gage height is 
often used interchangeably with the general term "stage," 
although gage height is more appropriate when used with 
a reading on a gage.

Gaging station is a particular site on a stream, 
canal, lake, or reservoir where systematic observations 
of gage height or discharge are obtained. When used in 
connection with a discharge record, the term is applied 
only to those gaging stations where a continuous record 
of discharge is obtained.

Hardness of water is a physical-chemical ch^racter- 
istic attributable to the presence of alkaline earths 
(principally calcium and magnesium) and is expressed as 
equivalent calcium carbonate (CaCOo).

Methylene blue active substance (MBAS) is a measure 
of apparent detergents. This determination depends on 
the formation of a blue color when methylene blue dye 
reacts with synthetic detergent compounds.

Micrograms per liter (ug/1, UG/L) is a unit expressing 
the concentration of chemical constituents in solution as 
the weight (micrograms) of solute per unit volume (liter) 
of water. One thousand micrograms per liter is equivalent 
to one milligram per liter.

Milligrams per liter (mg/1, MG/L) is a unit for 
expressing the concentration of chemical constituents in 
solution. Milligrams per liter represents the weight of 
solute per unit volume of water. Milligrams or micrograms 
per liter may be converted to milliequivalents (one thou 
sandth of a gram-equivalent weight of a constituent) per 
liter by multiplying by the factors in table 1, page 5. 
Concentration of suspended sediment also is expressed in 
mg/1, and is based on the weight of sediment per liter of 
water-sediment mixture. Sediment concentrations may be 
converted to parts per million by using the factors in 
table 2, page 5.
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Table 1.—Factors for conversion of chemical constituents in milligrams 
or micrograms per liter to milliequivalents per liter

Ion

(Al +3 ) 
~*~Aluminum 

Ammonia as NH 
Barium (Ba+2 ). ... 
Bicarbonate (HC03 ~ 
Bromide (Br~ l )... 
Calcium (Ca+ 2 )... 
Carbonate (CC>3~ 2 ) . 
Chloride (Cl- 1 ).. 
Chromium (Cr +6 )*. 
Cobalt (Co+ 2 )*. .. 
Copper (Cu+ 2 )*. .. 
Cyanide (CN~ 1 )... 
Fluoride (F~ 1 )... 
Hydrogen (H+ x ) 
Hydroxide (OH 1 ) .

Multi- 
Ply by

0.11119
.05544
.01456
.01639
.01251
.04990
.03333
.02821
•11539 
.0339^ 
.03148 
.03844 
.05264 
.99209 
.05880

Ion

Iodide (I-1 )..... 
Iron (Fe+3 )*.... 
Lead (Pb+2 )*.... 
Lithium (Li+*)*. . 
Magnesium (Mg"*" 2 ) . 
Manganese (Mn* 2 ) * 
Nickel 
Nitrate 
Nitrite (NOa" 1 ) • • 
Phosphate (FOi»-3 ) 
Potassium (K+ l ) .. 
Sodium (Na +1). . . . 
Strontium (Sr+ 2 )# 
Sulfate (SOiT 2 ).. 
Zinc (Zn + 2 )»....

Multi- 
by

O.OOT88 
•053T2 
.00965

.08226

.03^06 

.01613 

.0217^ 

.03159 
•02557 
.0^350 
.02283 
.02082 
.03060

^Constituent reported in micrograms per liter; multiply by factor 
and divide results by 1,000.

Table 2. — Factors for conversion of sediment concentration in milligrams
per liter to parts per million* 

(All values calculated to three significant figures)

Range of
concen
tration
in 1000
mg/1

0 - 8
8.05- 24

24.2 - 4O
40.5 - 56
56.5 - 72
72.5 - 88
88.5 -104

105 -120
121 -136
137 -152
153 -169
170 -185
186 -200

Di
vide
by

1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12

Range of
concen
tration
in 1000
mg/1

201-217
218-232
234-248
250-264
266-280
282-297
299-313
315-329
331-3^5
347-361
363-378
380-393
395-^9

Di
vide
by

1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25

Range of
concen
tration
in 1000
mg/1

411-424
427-440
443-457
460-473
476-489
492-506
508-522
524-538
51*0-554
556-570
572-585
587-602
604-617

Di
vide
ty
1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.3^
1.35
1.36
1.37
1.38

Range of
concen
tration
in 1000
mg/1

619-634
636-650
652-666
668.682
684-698
700-715
717-730
732-747
749-762
765-780
782-796
798-810

Di
vide
by

1-39
1.4o
1.41
1.42
1.43
1.44
l.*5
1.46
1.47
1.48
1.49
1.50

*Based on water density of 1.000 g/ml and a specific gravity of 
sediment of 2.65.
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Partial-record station is a particular site where 
limited streamflow or water-quality data are collected 
systematically over a period of years for use in hydro- 
logic analyses.

Particle size is the diameter, in millimeters (mm), 
of sispended sediment or bed material determined by either 
sieve or sedimentation methods. Sedimentation methods 
(pipet, bottom-withdrawal tube, visual-accumulation tube) 
determine fall diameter of particles in either distilled 
water (chemically dispersed) or in native water (the river 
water at the time and point of sampling) (Guy, 1969).

Particle-size classification used in this report 
agrees with recommendations made by the American Geophysi 
cal Union Subcommittee on Sediment Terminology. The 
classification is as follows:

Classification Size (mm) Method of analysis

Clay.......... 0.00024 - 0.004 Sedimentation.
Silt.......... .004 - .062 Sedimentation.
Sand.......... .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve.

The particle-size distribution given in this report is 
not necessarily representative of all particles in trans 
port in the stream. Most of the organic material is re 
moved and the sample is subjected to mechanical and chemical 
dispersion before analysis in distilled water. Chemical 
dispersion is not used for native-water analysis (Guy,1969).

Plankton is the floating (or weakly swimming) animal 
or plant life in a body of water consisting chiefly of 
minute plants (as diatoms and blue-green algae) and of 
minute animals (as protozoan, entomostracans, and various 
larvae).

Runoff in inches (IN.) shows the depth to which the 
drainage area would be covered if all the runoff £or a 
given time period were uniformly distributed on it.

Sediment is solid material that originates mostly 
from disintegrated rocks and is transported by, suspended 
in, or deposited from water; it includes chemical and bio 
chemical precipitates and decomposed organic material such 
as humus. The quantity, characteristics, and cause of the 
occurrence of sediment in streams are influenced by environ 
mental factors. Some major factors are degree of slope,
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soil characteristics, land usage, and quantity and intensity 
of precipitation.

Suspended sediment is the sediment that at 
any given time is maintained in suspension by the 
upward components of turbulent currents or that 
exists in suspension as a colloid.

Suspended-sediment discharge is the rate at 
which dry weight of sediment passes a section of 
a stream or is the quantity of sediment, as mea 
sured by dry weight, or by volume, that is dis 
charged in a given time. It is computed by 
multiplying discharge times mg/1 times 0.0027.

Total sediment discharge or total sediment 
load is the sum of the suspended-sediment discharge 
and the bedload discharge. It is the total quantity 
of sediment, as measured by dry weight or volume, 
that is discharged during a given time (Colby and 
Hembree, 1955).

Suspended-sediment concentration is the 
velocity-weighted concentration of suspended sedi 
ment in the sampled zone (from the water surface 
to a point approximately 0.3 ft above the bed) 
expressed as milligrams of dry sediment per liter 
of water-sediment mixture (mg/1).

Mean concentration is the time-weighted con 
centration of suspended sediment passing a stream 
section during a 24-hour day.

Sodium adsorption ratio (SAR) is the expression of 
relative activity of sodium ions in exchange reactions with 
soil and is an index of sodium or alkali hazard to the soil. 
This ratio should be known especially for water used for 
irrigating farmland.

Solute is any substance derived from the atmosphere, 
vegetation, soil, or rocks that is dissolved in water.

Specific conductance is a measure of the ability of 
a water to conduct an electrical current and is expressed 
in micromhos per centimeter at 25°C. Because the specific 
conductance is related to the number and specific chemical 
types of ions in solution, it can be used for approximating 
the dissolved-solids content in the water. Commonly, the
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amount of dissolved solids (in milligrams per liter) is 
about 65 percent of the specific conductance (in micromhos). 
This relation is not constant from stream to stream or from 
well to well, and it may even vary in the same source with 
changes in the composition of the water.

Stage-discharge relation is the relation between gage 
height and the volume of water per unit of time, flowing 
in a channel.

Thermograph is a thermometer that continuously and 
automatically records, on a chart, the water temperature 
of a stream. "Temperature recorder" is the term used to 
indicate the presence of a thermograph or a digital mech 
anism that automatically records water temperatures on 
paper tape.

Time-weighted average is computed by multiplying the 
number of days in the sampling period by the concentrations 
of individual constituents for the corresponding period 
and dividing the sum of the products by the total number 
of days. A time-weighted average represents the composition 
of water that would be contained in a vessel or reservoir 
that had received equal quantities of water from the stream 
each day for the water year.

Tons per acre-foot indicates the dry weight of dis 
solved solids in 1 acre-foot of water. It is computed by 
multiplying the concentration in milligrams per liter by 
0.00136.

Tons per day is the quantity of a substance in solution 
or suspension that passes a stream section during a 24-hour 
day.

Weighted average is used in this report to indicate 
discharge-weighted average. It is computed by multiplying 
the discharge for a sampling period by the concentrations 
of individual constituents for the corresponding period 
and dividing the sum of the products by the sum of the 
discharges. A discharge-weighted average approximates the 
composition of water that would be found in a reservoir 
containing all the water passing a given location during 
the water year after thorough mixing in the reservoir.

WRD is used as an abbreviation for "Water-Resources 
Data" in the summary REVISIONS paragraph to refer to pre 
viously published State annual basic-data reports.
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WSP is used as an abbreviation for "Water-Supply Paper" 
in references to previously published reports.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides 
hydrologic data for a basin in which the hydrologic regimen 
will likely be governed solely by natural conditions. Data 
collected at a bench-mark station may be used to separate 
effects of natural from manmade changes in other basins 
which have been developed and in which the physiography, 
climate, and geology are similar to those in the undeveloped 
bench-mark basin.

Pesticide program is a network of regularly sampled 
water-quality stations where additional monthly samples are 
collected to determine the concentration and distribution 
of pesticides in streams whose waters are used for irri 
gation or in streams in areas where potential contamination 
could result from the application of the commonly used 
insecticides and herbicides.

Radiochemical program is a network of regularly sampled 
water quality stations where additional samples are col 
lected twice a year (at high and low flow) to be analyzed 
for radioisotopes. The streams that are sampled represent 
major drainage basins in the conterminous United States.

DOWNSTREAM ORDER AND STATION NUMBER

Stations are listed in a downstream direction along 
the main stream, and stations on tributaries are listed 
between stations on the main stream in the order in which 
those tributaries enter the main stream. Stations on trib 
utaries entering above all mainstream stations are listed 
before the first mainstream station. Stations on tributaries 
to tributaries are listed in a similar manner. In the lists 
of gaging stations and water-quality stations in the front 
of this report the rank of tributaries is indicated by in 
dention, each indention representing one rank.

As an added means of identification, each gaging 
station, partial-record station, and water-quality station 
have been assigned a station number. These are in the 
same downstream order used in this report. In assigning 
station numbers, no distinction is made between partial- 
record stations and continuous-record gaging stations; 
therefore, the station number for a partial-record station
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indicates downstream order position in a list made up of 
both types of stations. Water-quality stations located 
at or near gaging stations or partial-record stations 
have the same number as the gaging or partial-record sta 
tion. Gaps are left in the numbers to allow for new sta 
tions that may be established; hence, the numbers are not 
consecutive. The complete 8-digit number for each station, 
such as 05061500, includes the part number "05" and a 
6-digit number. This number appears just to the left of 
the station name. In this report, the records are listed 
in downstream order by parts. The part number refers to 
an area whose boundaries coincide with certain natural 
drainage lines. All records for a drainage basin encom 
passing more than one State could be arranged in downstream 
order by assembling pages from the various State reports 
by station number to include all records in the basin.

WELL NUMBERS

The well numbering system of the U.S. Geological Survey 
is based on the grid system of latitude and longitude. 
The number consists of 15 digits. The first 6 digits 
denote the degrees, minutes, and seconds of latitude,, the 
next 7 digits denote the degrees, minutes, and seconds of 
longitude, and the last 2 digits is a sequential number 
for wells within a 1-second grid. The system provides 
the geographic location of the well and a unique number 
for each well.

SURFACE WATER RECORDS 

Collection and computation of data

The base data collected at gaging stations consist 
of records of stage and measurements of discharge of streams 
or canals, and stage, surface area, and contents of lakes 
or reservoirs. In addition, observations of factors 
affecting the stage-discharge relation or the stage-capacity 
relation, weather records, and other information are used 
to supplement base data in determining the daily flow or 
volume of water in storage. Records of stage are obtained 
from direct readings on a non-recording gage or from a 
water-stage recorder that gives either a continuous graph 
of the fluctuations or a tape punched at 15-, 30- or 60- 
minute intervals. Measurements of discharge are made with 
a current meter, using the general methods adopted by the 
Geological Survey on the basis of experience in stream 
gaging since 1888. These methods are described in standard
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textbooks, in Water-supply Paper 888, and in U.S. Geological 
Survey Techniques of Water Resources Investigations, book 
3, chapter A6. Surface areas of lakes or reservoirs are 
determined from instrument surveys using standard methods. 
The configuration of the reservoir bottom is determined 
by sounding at many points.

For stream-gaging stations, rating tables giving the 
discharge for any stage are prepared from stage-discharge 
relation curves. If extensions to the rating curves are 
necessary to express discharge greater than measured, they 
are made on the basis of indirect measurements of peak dis 
charge (such as slope-area or contracted-opening measure 
ments, computation of flow over dams or weirs), velocity- 
area studies, and logarithmic plotting. The daily mean 
discharge is computed from gage heights and rating tables, 
then the monthly and yearly mean discharge are computed 
from the daily figures. If the stage-discharge relation 
is subject to change because of frequent or continual change 
in the physical features that form the control, the daily 
mean discharge is computed by the shifting-control method, 
in which correction factors based on individual discharge 
measurements and notes by engineers and observers are used 
in applying the gage heights to the rating tables. If the 
stage-discharge relation for a station is temporarily 
changed by the presence of aquatic growth or debris on 
the control, the daily mean discharge is computed by what 
is basically the shifting-control method.

At some stream-gaging stations the stage-discharge 
relation is affected by backwater from reservoirs, tributary 
streams, or other sources. This necessitates the use of 
the slope method in which the slope or fall in a reach of 
the stream is a factor in computing discharge. The slope 
or fall is obtained by means of an auxiliary gage set at 
some distance from the base gage. At some stations the 
stage-discharge relation is affected by changing stage; 
at these stations the rate of change in stage is used as 
a factor in computing discharge.

At some stream-gaging stations the stage-discharge 
relation is affected by ice in the winter, and it becomes 
impossible to compute the discharge in the usual manner. 
Discharge for periods of ice effect is computed on the 
basis of the gage-height record and occasional winter dis 
charge measurements, consideration being given to the 
available information on temperature and precipitation, 
notes by gage observers and hydrologists, and comparable 
records of discharge for other stations in the same or 
nearby basins.
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For a lake or reservoir station, capacity tables 
giving the contents for any stage are prepared from stage- 
area relation curves defined by surveys. The application 
of the stage to the capacity table gives the contents, 
from which the daily, monthly, or yearly change in contents 
is computed.

If the stage-capacity curve is subject to changes be 
cause of deposition of sediment in the reservoir, periodic 
resurveys of the reservoir are necessary to define new 
stage-capacity curves. During the period between reser 
voir surveys the computed contents may be increasingly 
in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no 
gage-height record is obtained or the recorded gage height 
is so faulty that it cannot be used to compute daily dis 
charge or contents. This happens when the recorder stops 
or otherwise fails to operate properly, intakes are plugged, 
the float is frozen in the well, or for various other 
reasons. For such periods the daily discharges are esti 
mated on the basis of recorded range in stage, adjoining 
good record, discharge measurements, weather records, and 
comparison with other station records from the same or 
nearby basins. Lakewise daily contents may be estimated 
on the basis of operator's log, adjoining good record, 
inflow-outflow studies, and other information.

The data in this report generally comprise a descrip 
tion of the station and tabulations of daily and monthly 
figures. For gaging stations on streams or canals a table 
showing the daily discharge and monthly and yearly dis 
charge is given. For gaging stations on lakes and reser 
voirs a monthly summary table of stage and contents or a 
table showing the daily contents is given. Tables of 
daily mean gage heights are included for some streamflow 
stations and for some reservoir stations. Records are 
published for the water year, which begins on October 1 
and ends on September 30. A calendar for the current 
water year is shown on the reverse side of the front cover 
to facilitate finding the day of the week for any date.

The description of the gaging stations gives the 
location, drainage area, period of record, type and history 
of gages, average discharge, extremes of discharge or 
contents, and general remarks. The location of the gaging 
station and the drainage area are obtained from the most 
accurate maps available. River mileage, given Under
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"LOCATION" for some stations, is that determined and used 
by the Corps of Engineers or other agencies. Periods for 
which there are published records for the present station 
or for stations generally equivalent to the present one 
are given under "PERIOD OF RECORD." The type of gage cur 
rently in use, the datum of the present gage above mean 
sea level, and a condensed history of the types, locations, 
and datum of previous gages used during the period of record 
are given under "GAGE." In references to datum of gage, 
the phrase "mean sea level" denotes "Sea Level Datum of 
1929" as used by the Topographic Division of the Geological 
Survey unless otherwise qualified. The average discharge 
for the number of years indicated is given under "AVERAGE 
DISCHARGE"; it is not given for stations having fewer than 
5 complete years of record or for stations where changes 
in water development during the period of record cause 
the figure to have little significance. In addition, the 
median of yearly mean discharges is given for stream-gaging 
stations having 10 or more complete years of record if the 
median differs from the average by more than 10 percent. 
The maximum discharge if there is little or no regulation 
(or minimum contents) and the minimum gage height if it is 
significant are given under "EXTREMES." The minimum daily 
discharge is given if there is extensive regulation (also 
the minimum discharge and gage height if they are abnor 
mally low). In the first paragraph headed "Current year," 
the data given are for the complete current water year 
unless otherwise specified. In the second paragraph under 
"EXTREMES" headed "Period of record:" the data given are 
for the period of record given in PERIOD OF RECORD paragraph 
Reliable information concerning major floods that occurred 
outside the period of record is given in the third or last 
paragraph under "EXTREMES." Unless otherwise qualified, 
the maximum discharge (or contents) corresponds to the 
crest stage obtained by use of a water-stage recorder 
(graphic or digital), a crest-stage gage, or a nonrecording 
gage read at the time of the crest. If the maximum gage 
height did not occur at the same time as the maximum dis 
charge (or contents), it is given separately. Information 
pertaining to the accuracy of the discharge records, to 
conditions that affect the natural flow at the gaging 
station, and availability of Water Quality records, is 
given under "REMARKS"; for reservoir stations information 
on the dam forming the reservoir, the capacity, outlet 
works and spillway, and purpose and use of the reservoir, 
is also under "REMARKS."
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Previously published records of some stations have 
been found to be in error on the basis of data or infor 
mation later obtained. Revisions of such records are 
usually published along with the current records in one 
of the annual or compilation reports. In order to make 
it easier to find such revised records, a paragraph headed 
"REVISIONS (WATER YEARS)" has been added to the descrip 
tion of all stations for which revised records have been 
published. Listed therein are all the reports in which 
revisions have been published, each followed by the water 
years for which figures are revised in that report. In 
listing the water years only one number is given; for in 
stance, 1965 stands for the water year October 1, 1964, 
to September 30, 1965. If no daily, monthly, or annual 
figures of discharge were revised, that fact is brought 
out by notations after the year dates as follows: "(M)" 
means that only the instantaneous maximum discharge was 
revised; "(m)" that only the instantaneous minimum was 
revised; and "(P)" that only peak discharges were revised. 
If the drainage area has been revised, the report in which 
the revised figure was first published is given. It 
should be noted that for all stations for which cubic 
feet per second per square mile and runoff in inches are 
published, a revision of the drainage area necessitates 
corresponding revision of all figures based on the drainage 
area. Revised figures of cubic feet per second per square 
mile and runoff in inches resulting from a revision of 
the drainage area only are usually not published in the 
annual series of reports.

Skeleton rating tables are published for stream- 
gaging stations where they serve a useful purpose and the 
dates of applicability can be easily identified.

Skeleton capacity tables are published for all reser 
voirs for which records of contents are published on a 
daily basis.

The daily table for stream-gaging stations gives the 
mean discharge for each day and is followed by monthly 
and yearly summaries. In the monthly summary below the 
daily table, the line headed "TOTAL" gives the sum of the 
daily figures. The line headed "MEAN" gives the average 
flow in cubic feet per second during the month. The lines 
headed "MAX" and "MIN" give the maximum and minimum daily 
discharges, respectively, for the month. Discharge for 
the month also may be expressed in cubic feet per second 
per square mile (line headed "CFSM"), or in inches (line
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headed "IN"), or in acre-feet (line headed "AC-FT"). Fig 
ures for cubic feet per second per square mile and runoff 
in inches are omitted if there is extensive regulation or 
diversion, if the drainage area includes large noncontrib- 
uting areas, or if the average annual rainfall over the 
drainage basin is usually less than 20 inches.

In the yearly summary below the monthly summary, the 
figures following "MAX" are the maximum daily discharges 
for the calendar and water years; likewise, those following 
"MIN" are the minimum daily discharges.

Footnotes to the table of daily discharges are intro 
duced by the word "NOTE." Footnotes are used to indicate 
periods for which the discharge is computed or estimated 
by special methods because of no gage-height record, back 
water from various sources, or other unusual conditions. 
Periods of no gage-height record are indicated if the period 
is continuous for a month or more or includes the maximum 
discharge for the year. Periods of backwater from an un 
usual source, of indefinite stage-discharge relation, or 
of any other unusual condition at the gage site are indi 
cated only if they are a month or more in length and the 
accuracy of the records is affected. Days on which the 
stage-discharge relation is affected by ice are not indi 
cated. The methods used in computing discharge for various 
unusual conditions have been explained in preceding para 
graphs .

Peak discharges and their times of occurrence and 
corresponding gage heights for many stations are listed 
below the yearly summary. All independent peaks above the 
selected base are given. The base discharge, which is 
given in parentheses, is selected so that an average of 
about three peaks a year can be presented. Peak discharges 
are not published for any canals, ditches, drains, or for 
any stream for which the peaks are subjected to substantial 
control by man. Time of day is expressed in 24-hour local 
standard time; for example, 12:30 a.m. is 0030, 1:30 p.m. 
is 1330.

For most gaging stations on lakes and reservoirs the 
data presented comprise a description of the station and 
a monthly summary table of stage and contents. For some 
reservoirs a table showing daily contents or stage is given. 
A skeleton table of capacity at given stages is published 
for all reservoirs for which records are published on a 
daily basis, but is not published for reservoirs for which 
only monthly data are given.
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Data collected at partial-record stations and miscel 
laneous sites are given in three tables at the end of the 
surface-water records in this report. The first is a 
table of discharge measurements at low-flow partial-record 
stations, the second is a table of annual maximum stage 
and discharge at crest-stage stations, and the third is 
a table of discharge measurements at miscellaneous sites.

Accuracy of Data

The accuracy of discharge data depends primarily on 
(1) the stability of the stage-discharge relation, or if 
the control is unstable, the frequency of discharge mea 
surements, and (2) the accuracy of observations of stage, 
measurements of discharge, and interpretation of records.

The station description under "REMARKS" states the 
degree of accuracy of the records. "Excellent" means that 
about 95 percent of the daily discharges is within 5 per 
cent; "good" within 10 percent; and "fair" within 15 per 
cent. "Poor" means that daily discharges have less than 
"fair" accuracy.

Figures of daily mean discharge in this report are 
shown to the nearest hundredth of a cubic foot per second 
for discharges of less than 1 cfs; to tenths between 1.0 
and 10 cfs; to whole numbers between 10 and 1,000 cfs; 
and to 3 significant figures above 1,000 cfs. The number 
of significant figures used is based solely on the magni 
tude of the figure. The same rounding rules apply to 
discharge figures listed for partial-record stations and 
miscellaneous sites.

Discharge at many stations, as indicated by the 
monthly mean, may not reflect natural runoff due to the 
effects of diversion, consumption, regulation by storage, 
increase or decrease in evaporation due to artificial 
causes or to other factors. For such stations, figures 
of cubic feet per second per square mile and of runoff in 
inches are not published unless satisfactory adjustments 
can be made for diversions, for changes in contents of 
reservoirs, or for other changes incident to use and con 
trol. Evaporation from a reservoir is not included in 
the adjustments for changes in reservoir contents, unless 
it is so stated. Even at those stations where adjustments 
are made, large errors in computed runoff may occur if 
adjustments or losses are large in comparison with the 
observed discharge.
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Publications

In each water-supply paper entitled, "Surface Water 
Supply of the United States" there is a list of preceding 
water-supply papers containing streamflow information for 
the area covered by that report. In addition, there is a 
list of numbers of water-supply papers containing detailed 
information on major floods in the area. Records for sta 
tions in Minnesota for the period October 1960 to September 
1965 are in Water-supply Papers 1911, 1913, 1914, 1915, 
and 1917.

Two series of summary reports entitled, "Compilation 
of Records of Surface Waters of the United States" have 
been published; the first series covers the entire period 
of record through September 1950 and the second series 
covers the period October 1950 to September 1360. These 
reports contain summaries of monthly and annual discharge 
and monthend storage for all previously published records, 
as well as some records not contained in the annual series 
of water-supply papers. All records were reexamined and 
revised where warranted. Estimates of discharge were made 
to fill short gaps whenever practical. The yearly summary 
table for each gaging station lists the numbers of the 
water-supply papers in which daily records were published 
for that station. Records for stations in Minnesota are 
compiled in Water-Supply Papers 1307, 1308, and 1310 
through September 1950, and in 1727, 1728, and 1730 for 
October 1950 to September 1960.

Special reports on major floods or droughts or of 
other hydrologic studies for the area have been issued in 
publications other than water-supply papers. Information 
relative to these reports may be obtained from the district 
office.

Other data available

More detailed information than that published for 
most of the gaging stations, such as discharge measurements, 
gage-height record, and rating tables, is on file in the 
district office. Many gaging-station records in Minnesota 
have been analyzed through 1968 to give several statistical 
summaries: (1) the number of days in each year that the 
daily discharge was between selected limits (duration 
tables); (2) the lowest mean discharge for selected numbers 
of consecutive days in each year; and (3) the highest mean 
discharge for selected numbers of consecutive days in each 
year.
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WATER QUALITY RECORDS 

Collection and examination of data

Water samples for analyses usually are collected at 
or near gaging stations. The discharge records at these 
stations are used in conjunction with the computations 
of the chemical constituents and sediment loads in this 
report.

Descriptive statements are given for water-quality 
stations located at or near streamflow stations. Given 
are location, drainage area, periods of record for the 
various water-quality data, extremes of pertinent data, 
and general remarks, in a format similar to that used 
for streamflow gaging stations. For ground-water stations, 
no descriptive statements are given; however, the well 
number, depth of well, date of sampling, and other perti 
nent data are given in the table containing the chemical 
analyses of the ground water.

Data on the quality of surface water were collected 
from designated sampling sites (map on page at pre 
determined intervals such as once daily, weekly, monthly 
or less frequently. Whereas at some sites it was neces 
sary to continuously record data on a punched paper tape 
at 15-, 30-, or 60-minute intervals. Data on quality of 
ground water were collected at 65 wells throughout the 
State.

Water-quality information is presented for chemical 
quality, biological, microbiological, water temperature, 
and fluvial sediment. Chemical quality includes concen 
trations of individual dissolved constituents and certain 
properties or characteristics such as hardness, sodium 
adsorption ratio, specific conductance, and pH. The bio 
logical information includes qualitative and quantitative 
analyses of plankton, bottom organisms, and particulate 
inorganic and amorphous matter present. Microbiological 
information includes quantitative identification of certain 
bacteriological indicator organisms. Water-temperature 
data represent once-daily observations except for stations 
where a continuous temperature recorder furnished informa 
tion from which daily minimums and maximums are obtained. 
Fluvial-sediment information is given for suspended- 
sediment discharges and concentrations and for particle- 
size distribution of suspended sediment and bed material.
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Prior to the 1968 water year, data for chemical con 
stituents and concentrations of suspended sediment were 
reported in parts per million (ppm) and water temperatures 
were reported in degrees Fahrenheit (°F). In October 1967, 
the U.S. Geological Survey began reporting data for chemical 
constituents and concentrations of suspended sediment in 
milligrams per liter (mg/1) and water temperatures in degrees 
Celsius (centigrade, °C). In waters with a density of 1.000 
g/ml (grams per milliliter), parts per million and milligrams 
per liter can be considered equal. In waters with a den 
sity greater than 1.000 g/ml, values in parts per million 
should be multiplied by the density to convert to milligrams 
per liter. Temperatures reported in degrees Celsius may 
be converted to degrees Fahrenheit by using the table 3 
below.

In October 1968, the Geological Survey began reporting 
many of the chemical constituents as well as the minor 
elements in micrograms per liter instead of milligrams per 
liter. (See "Definition of Terms," p. 4.)

Table 3.—Degrees Fahrenheit (°F) to degrees Celsius (°C)* (Temperature
reported to nearest 0.5°C)

32 0.0 50 10.0 68 20.0 86 30.0 104 40.0
33 «5 51 10.5 69 20.5 87 30.5 105 ^0.5
34 1.0 52 11.0 TO 21.0 88 31.0 106 41.0
35 1.5 53 11-5 71 21.5 89 31-5 107 4l.5
36 2.0 54 12.0 72 22.0 90 32.0 108 42.0
37 3-0 55 13.0 73 23.0 91 33.0 109 43.0
38 3-5 56 13-5 74 23-5 92 33-5 HO 43.5
39 4.0 57 14.0 75 24.0 93 34.0 111 44.0
40 4.5 58 14.5 76 24.5 94 34.5 112 44.5
41 5-0 59 15-0 77 25.0 95 35-0 113 45.0
42 5-5 60 15-5 78 25.5 96 35-5 H4 45.5
43 6.0 61 16.0 79 26.0 97 36.0 115 46.0
44 6.5 62 16.5 80 26.5 98 36.5 116 46.5
45 7.0 63 17.0 81 27.0 99 37-0 117 47-0
46 8.0 64 18.0 82 28.0 100 38.0 118 48.0
47 8.5 65 18.5 83 28.5 101 38.5 119 48.5
48 9.0 66 19.0 84 29.0 102 39-0 120 49.0
49 9.5 67 19-5 85 29-5 103 39-5 121 49.5

*°C =* 5/9 (°F - 32) or °F = 9/5 (°C) + 32.



20 WATER RESOURCES DATA FOR MINNESOTA, 1972

Solutes

The methods of collecting and analyzing water samples 
for determining the kinds and concentrations of solutes 
are described by Skougstad, Brown, and Fishman (1970) . 
One sample can define adequately the water quality at a 
given time if the mixture of solutes throughout the stream 
cross section is homogeneous. However, the concentration 
of solutes at different locations in the cross section 
may vary widely with different rates of water discharge, 
depending on the source of material and the turbulence 
and mixing of the stream. Some streams must be sampled 
at several verticals across the channel to determine 
accurately the solute load.

Ground-water quality does not change significantly 
during short periods of time; infrequent sampling and 
analysis of ground water adequately define ground-water 
quality at a given site. Water samples from wells are 
analyzed individually.

Temperature

Water temperatures are measured at most of the water- 
quality stations. For daily stations, the water tempera 
tures are taken about the same time each day when sample 
is collected. Large streams have a small diurnal tempera 
ture change while small, shallow streams may have a daily 
range of several degrees and may follow closely the changes 
in air temperature. Some streams may be affected by 
waste-heat discharges.

At stations where continuously recording thermographs 
are present, the records consist of maximum and minimum 
temperatures for each day and the monthly averages.

Sediment

Suspended-sediment concentrations are determined from 
samples collected by using depth-integrating samplers. 
Samples usually are obtained at several verticals in the 
cross section, or a single sample may be obtained at a 
fixed point and a coefficient applied to determine the 
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly 
changing concentration, samples may have been collected 
more frequently (twice daily or, in some instances, hourly)
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The published sediment discharges for days of rapidly 
changing flow or concentration were computed by the sub 
divided day method (time-discharge weighted average). 
Therefore, for those days when the published sediment dis 
charge value differs from the value computed as the product 
of discharge times mean concentration times 0.0027, the 
reader can assume that the sediment discharge for that day 
was computed by the sub-divided day method. For periods 
when no samples are collected, daily loads of suspended 
sediment are estimated on the basis of water discharge, 
sediment concentrations observed immediately before and 
after the periods, and suspended-sediment loads for other 
periods of similar discharge.

At other stations, suspended-sediment samples are 
collected periodically at many verticals in the stream cross 
section. Although data collected periodically may represent 
conditions only at the time of observation, wuch data are 
useful in establishing seasonal relations between quality 
and streamflow in predicting long-term sediment-discharge 
characteristics of the stream.

In addition to the records of the quantities of sus 
pended sediment, records of periodic measurements of the 
particle-size distribution of the suspended sediment and 
bed material are included.

Publications

The annual series of water-supply papers that contain 
information on quality of surface waters in Minnesota are 
listed below.

Water Parts Parts Parts Water Parts Parts Parts Parts Part 
year 1-14 1-4 5-6 year 1-4 3-4 ^-5 5-6 6

1941 942 — — 1955 1^00 — — 1401 —
1942 950 — — 1956 1450 — — 1451
1943 970 — — 1957 1520 — — 1521 —
1944 1022 — — 1958 1571 — — 1572 —
19^5 1030 — — 1959 — 16^2 — 16^3
1946 1050 — — 1960 — 1742 — 1743 —
1947 1102 — — 1961 — 1882 — 1883 —
1948 — 1132 1132 1962 — 1942 — 1943 —
1949 — 1162 1162 1963 — 1948 — 1949 —
1950 — 1186 1187 1964 — 1955 — 1956 —
1951 — H97 1198 1965 — 1962 — 1963 —
1952 — 1250 1251 1966 — 1992 — 1993 —
1953 — 1290 1291 1967 — 2012 — 2013 —
1954 — 1350 1351 1968 — 2094 2095
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HYDROLOGIC CONDITIONS

Annual runoff during the 1972 water year was generally 
near normal. Streamflow was greater than normal through 
out the State in November and December. The October pre 
cipitation amounts set new records across the State for 
this month. During the winter period and continuing 
through the spring and summer, streamflow returned to 
normal.

Heavy rainstorms on July 11, 12, 19, 21, 22, 27 and 
31 put July's precipitation much above normal. The storm 
of July 21, 22 yielded the greatest official 24-hour rain 
fall amount ever recorded in Minnesota and the greatest 
monetary losses ever experienced in the State for a flash 
flood. The 24-hour rainfall at Fort Ripley was 10.84 
inches, exceeding the previous record 24-hour rainfall 
for Minnesota of 10.75 inches on July 20, 1909 at Beaulieu.

The city of Duluth experienced extensive flash flood 
damage twice in August and once in September from heavy 
rainstorms.
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Figure 2.— Map showing location of lake and stream gaging stations.
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04010500 Pigeon River at Middle Falls, near Grand Portage, Minn. 

(International gaging station)

LOCATION.—Lat 48000'44", long 89 0 36'58", in NEJ» sec.24, T.64 N., R.6 E., Cook County, on right bank 400 ft up 
stream from Middle Falls, 2.5 miles upstream from Grand Portage Port of Entry, 3.5 miles upstream from mouth, 
and 4.7 miles northeast of village of Grand Portage.

DRAINAGE AREA.—600 sq mi.

PERIOD OF RECORD.—June to October 1921, April to November 1922, March 1923 to current year. Published as "at 
International Bridge" April 1924 to September 1940; as "below International Bridge" October 1940 to September 
1965. Monthly discharge only for some periods, published in WSP 1307.

GAGE.—Water-stage recorder. Datum of gage is 789.58 ft above mean sea level, datum of 1929. Prior to Sept. 
30, 1940, nonrecording gage at International Bridge, 5.8 miles upstream at datum 100.24 ft higher.

AVERAGE DISCHARGE.—49 years (1923-72), 502 cfs (11.36 inches per year).

EXTREMES.—Current yean Maximum discharge, 4,830 cfs May 2 (gage height, 7.77 ft); minimum, 107 cfs Sept. 20 
(gage height, 0.72 ft).

Period of record: Maximum discharge, 11,000 cfs May 5, 1934 (gage height, 7.6 ft, site and datum then in 
use), from rating curve extended above 7,000 cfs; minimum, 27 cfs Nov. 4, 1945 (gage height, -0.08 ft).

REMARKS.—Records good except those for winter periods, which are fair. Records of water temperatures for the 
current year are published in Part 2 of this report.

COOPERATION.—This station is one of the international gaging stations maintained by the United States under 
agreement with Canada.

REVISIONS (WATER YEARS).—WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Drainage area. WSP 1337: 1924(M), 
1925, 1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M) , 1950(M).

DISCHARGE, IN CUBIC FPET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY

I
2
3
4
5

6
7
9
9

10

11.
12
13
14
15

16
17
1.8
19
20

21
^^
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

OCT

427
556
624
5J9
459

453
303
375
363
340

312
288
271
250
233

222
555
961

1,420
1,450

1,060
1,040

886
743
651

586
1,120
2,060
1,660
1,490

NOV

2,430
1 , 9<?0
1 ,730
1,550
t,?90

1,250
1,070

916
910
807

739
704
666
737

1,280

1,250
1,170
1,760
1,780
1,500

1,260
984
870
800
760

740
720
715
720
730

24,657 33,918 21
795

2,890
222

1.33
1.53

1971 TOTAL
1972 TOTAL

1,131
2,430

666
1.89
2.10

285,862
267,769

DEC

750
780
790
780
765

753
724
682
650
646

628
634
660
700
750

793
782
772
750
730

710
690
670
648
640

618
600
580
560
540
510 

,285
687
793
510

1.15
1.32

MEAN
MEAN

JAN

500
485
475
465
455

440
430
420
405
395

380
375
365
355
345

335
325
315
300
290

280
270
260
255
250

245
240
235
230
225
220 

10,565
341
500
220
.57
.66

783 MAX
732 MAX

FEB

218
212
2C5
200
195

190
188
185
185
185

185
183
183
180
180

178
178
175
175
178

180
182
184
185
185

183
183
181
180

5,401
186
218
175
.31
.33

4,850
4,680

MAR

180
180
178
178
178

175
175
175
175
175

175
175
177
177
178

178
180
180
182
182

184
184
186
188
190

190
192
194
195
195
loa& 7O

5,649
182
198
175
.30
.35

MIN 81
MIN 113

APR

200
205
210
210
210

212
215
225
235
242

255
265
280
290
305

340
430
510
600
650

700
725
740
770
810

925
1,300
1,850
2,750
3,300

19,959
665

3,300
200

1.11
1.24

CFSM 1.
CFSM 1.

MAY

4,050
4,680
4,470
4,280
3,930

3,980
3,930
3,670
3,410
3,200

3,160
3,090
2,980
2,860
2,740

2,580
2,400
2,230
2,080
1,940

1,800
,660
,550
,460
,360

,270
,190
,110
,380
,690

1,530 

81,660
2,634
4,680
1,110
4.39
5.06

31 IN 17.
22 IN 16.

JUN

1,320
1.190
1,100
1,030

959

897
849
801
748
691

692
1,180
1,470
2,310
2,230

1,750
1,430
1,240
1.290
1,750

1,520
1,280
1,120

997
920

859
801
756
758
747

34,685
1,156
2,310

691
1.93
2.15

72
60

JUL

706
670
617
565
529

499
472
448
435
420

422
45 B
561
555
508

466
425
439
442
426

420
667
919
783
631

537
465
429
3B7
367
402 

16*070
518
919
367
.86

1.00

AUG

399
359
327
306
284

267
252
235
224
216

216
211
210
205
198

233
292
288
260
236

228
222
216
208
205

200
192
182
175
1 AQ

162

7,377
238
399
162
.40
.46

SEP

157
154
147
132
122

129
157
155
150
139

131
123
129
134
132

129
128
119
113
398

6t7
579
437
343
295

271
256
242
234
231

6*543
218
677
113
.36
.41

PEAK DISCHARGE (BASE, 3,000 CFS).—May 2 (1100) 4,830 cfs (7.77 ft).
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04014500 Baptism River near Beaver Bay, Minn.

29

LOCATION.—Lat 47°20'15 M , long gi'ia'OO", in SE^NE^ sec. 15, T.56 N., R.7 W., Lake County, on right bank 30 ft 
upstream from bridge on U.S. Highway 61, 0.2 mile upstream from mouth, 4 miles northeast of Silver Bay, and 7 
miles northeast of village of Beaver Bay.

DRAINAGE AREA.—140 sq mi.

PERIOD OF RECORD.—October 1927 to current year. Monthly discharge only for some periods, published in WSP 1307.

GAGE.—Hater-stage recorder. Datum of gage is 609.97 ft above mean sea level (Corps of Engineers bench mark). 
Prior to Oct. 5, 1934, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.—45 years, 167 cfs (16.20 inches per year) .

EXTREMES.—Current yean Maximum discharge, 8,320 cfs May 2 (gage height, 6.74 ft, from rating curve extended 
above 3,600 cfs); minimum, 19 cfs July 8, 9, 10; minimum gage height, 0.98 ft July 10.

Period of records Maximum discharge recorded, 9,350 cfs Aug. 9, 1939 (gage height, 8.11 ft), from rating 
curve extended above 4,000 cfs; maximum gage height, 11.06 ft Apr. 12, 1965 (from floodmark, backwater from 
ice); minimum daily discharge, 0.4 cfs Jan. 5, 6, 1940.

REMARKS.—Records good except those for winter periods, which are fair. Records of water temperatures for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS) .—WSP 894» 1939. WSP 1337: 1933-34(M), 1935.

DISCHARGE, IN CUBIC FEET PEP SECOND. WATER YEAP OCTOBER 1971 TO SEPTEMBER 197?

DAY OCT NOV DEC JAN FITS MAP A»Q JUN JDL AUfi SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

101
108
125
113
102

93
87
84
78
69

60
50
45
41
37

36
81
149
233
221

210
224
207
191
172

157
775

2*160
1.330
1*040
2,390 

10,769
347

2,390
36

2.48
2.86

1,800 110
898 105
610 100
440 91
351 98

292 98
236 96
217 96
210 94
201 93

194 91
191 89
191 87
210 84
285 82

328 80
644 79
936 78
741 76
555 75

354 73
?32 72
205 70
180 68
165 67

150 65
138 63
128 60
120 58
114 56

55 

11,316 2,516
377 81.2

1,800 110
114 55

2.69 .58
3.01 .67

1971 TOTAL 86,597 MEAN
1972 TOTAL 122,561 MEAN

54
54
53
5?
51

50
50
51
52
5?

52
51
50
49
47

4«5
44
44
43
43

42
42
41
40
39

38
37
37
36
35
34 

1,408
45.4

54
34
.32
.37

237 MAX 2

33
33
32
3?
32

3?
32
32
32
33

32
3?
33
34
35

35
35
37
38
38

37
36
37
37
37

36
36
36
37

1,001
34.5

38
32

.25

.27

.610
335 MAX 6,860

PEAK DISCHARGE (BASE, 1,300

DATE

10-31
5-02
7-22

TIME

0400
0630
2300

G. H. DISCHARGE

4.18 2,610
6.74 8,320
3.81 1,890

DATE

8-16
8-21
9-20

CFS)

TIME

1230
1700
1400

36
36
14
35
34

34
35
34
33
32

33
33
32
33
34

36
39
41
43
45

46
47
47
46
46

45
45
44
44 
44
44 

1,210
39.0

47
32
.28
.32

MIN 19
MIN 19

G. H.

4.43
4.40
4.56

43
43
42
42
42

41
40
38
38
46

51
58
64
70
85

no
260
330
429
566

630
407
321
340
365

475
6«0

1,140
2,210 
2*410

11,436
3*1

2,410
38

2.72
3.04

CFSM 1.69
CFSM 2.39

DISCHARGE

3,130
3,070
3,410

2,510
6,860
3,930
2.990
2,570

2,510
2,270
1,910
1.730
1,560

1,340
1,1?0
965
717
632

516
440
408
386
344

304
?55
216
178
144

120
101
89

456 
703
489

38,783 3
1,251
6,860

89
8.94
10.31

IN 23.01
IN 32.57

365
272
192
133
105

87
69
55
45
38

36
43
44
105
133

110
89
71
82

330

238
133
93
74
55

43
36
43
48 
43

,210
107
365
36

.76

.«5

35
31
?9
?9
?5

24
21
19
19
19

38
161
232
147
103

82
210
358
266
238

317
1,660
1,640
920
498

344
238
561
448 
3?4
337

9,373
302

1,660
19

2.16
2.49

210
137
10P
87
80

507
608
561
464
358

?85
201
140
115
105

2,410
2,550
1,640
900
598

1,080
2,550
1,870
950
552

408
337
279
210
1 £QID"

140

20,609
665

2,550
80

4.75
5.48

115
99
89
83
85

140
169
144
110
97

93
83

216
279
205

157
130
108
91

1,080

2,610
1,640
703
472
372

330
304
292
304 
330

10,930
364

2,610
83

2.60
2.90
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04015500 Second Creek near Aurora/ Mlnn.

LOCATION.—Lat 47°31'25", long 92°11'35", in SWfc sec.12, T.58 N., R.15 W., St. Louis County, on left bank 0.1 
mile downstream from First Creek, 0.4 mile upstream from mouth, and 2.1 miles east of Aurora.

DRAINAGE AREA.—26.3 sq mi.

PERIOD OP RECORD.--March 1955 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,410.36 ft above mean sea level, datum of 1929 (levels by Erie 
Mining Company).

AVERAGE DISCHARGE.—17 years, 22.5 cfs (11.62 inches per year) .

EXTREMES.—Current year: Maximum discharge, 160 cfs Oct. 27 (gage height, 5.09 ft); minimum, 9.3 cfs Aug. 2, 3 
(gage height, 3.50 ft).

Period of record: Maximum discharge, 254 cfs Apr. 22, 1961 (gage height, 5.64 ft); maximum gage height, 
5.75 ft Mar. 28, 1957 (backwater from ice); minimum daily discharge, 1.5 cfs Jan. 26 to Feb. 4, 1963; minimum 
gage height, 3.10 ft Feb. 2, 3, 4, 1963.

REMARKS.—Records good except those for period of no gage-height record and those for winter periods, which are 
fair.

REVISIONS (WATER YEARS) .—WRD Minn. 1971» 1957, 1961.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR NAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
HIM
CFSW
IN.

CAL YR
WTR YR

73
82
77
71
65

62
54
50
46
42

39
37
39
45
42

36
74
80
98
86

80
72
66
63
61

56
94

134
116
114 
120

2,174
70.1

134
36

2.67
3.08

1971 TOTAL
1972 TOTAL

103
94
88
79
73

64
57
54
52
50

47
46
46
53
57

59
62
79
76
68

63
57
48
44
40

37
34
32
31
29

1,722
57.4

103
29

2.18
2.44

13,388.7
Ut 669.0

28
27
26
25
25

25
24
24
24
23

22
22
21
21
21

21
21
20
20
19

19
18
18
18
18

17
17
17
17
17 
17

652
21.0

28
17

.80

.92

MEAN
MEAN

17
17
17
17
17

17
17
17
17
17

16
16
16
16
16

16
16
16
16
16

16
15
15
15
15

15
15
15
15
15 
15

496
16.0

17
15

.61

.70

36.7
31.9

15
15
15
14
14

14
14
14
14
14

14
15
16
16
17

17
17
16
16
16

15
15
15
15
15

15
15
15
15

—————

438
15.1

17
14

.57

.62

MAX 196
MAX 134

15
16
16
17
18

18
19
20
19
18

18
17
16
16
16

17
19
23
26
28

30
31
31
29
26

23
22
22
22
21
20

649
20.9

31
15

.79

.92

MIN 8.0
MIN 10

20
20
19
19
20

20
20
21
24
33

42
46
47
49
65

110
102
95
90
84

75
68
64
64
67

67
66
64
63
CO!>o

1,602
53.4

110
19

2.03
2.27

CFSM 1.40
CFSM 1.21

53
51
47
43
43

56
51
45
42
39

34
33
34
33
33

33
29
33
31
28

27
25
26
26
22

19
19
21
23
24
20

1,043
33.6

56
19

1.28
1.48

IN
IN

20
18
19
20
19

16
16
17
16
15

16
15
18
21
18

18
IT
14
16
19

16
15
15
14
12

13
13
16
20
18

500
16.7

21
12

.64

.71

18.94
16.51

16
14
15
20
IS

15
13
14
14
13

17
20
23
22
18

15
18
21
21
19

20
31
40
38
34

28
24
22
19
19
15

633
20.4

40
13

.78

.90

12
10
10
12
12

15
16
27
22
20

20
16
13
12
14

67
53
57
59
58

62
70
55
51
48

41
31
27
3O
25
24

989
31.9

70
10

1.21
1.40

24
23
21
17
IT

23
28
26
24
22

22
IB
40
36
32

29
24
21
20
24

28
27
24
21
21

24
31
34
34
36

TT1
25.7

40
17

.98
1.09

PEAK DISCHARGE (BASE, 60 CFS) 

DATE TIME G.H. DISCHARGE DATE TIME G.H. DISCHARGE

10-2 1430 4.61 91
10-19 0730 4.70 104
10-27 2200 5.09 160

NOTE.—No gage-height record Mar. 12 
to Apr. 11.

11-18 1900 4.51 82
4-16 1130 4.97 123
8-16 0730 4.61 91



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04016000 Partridge River near Aurora, Minn.

31

LOCATION.—Lat 47°31'02 M , long 92<>11'24", in S&fSVti sec.12, T.58 N., R.15 W., St. Louis County, on right bank at 
upstream side of highway bridge, 1,000 ft downstream from Second Creek, 2.5 miles east of Aurora, and 2.8 
miles upstream from mouth.

DRAINAGE AREA.—156 sq mi.

PERIOD OF RECORD.—August 1942 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,402.30 ft above mean sea level, datum of 1929. Aug. 5, 1942, 
to Aug. 25, 1944, nonrecording gage, and Aug. 26, 1944, to July 1, 1956, water-stage recorder at site 45 ft 
downstream at same datum.

AVERAGE DISCHARGE (adjusted for storage and diversion).—30 years, 128 cfs (11.14 inches per year) .

EXTREMES.—Current year: Maximum discharge, 1,240 cfs May 2 (gage'height, 5.52 ft); minimum, 27 cfs July 10 
(gage height, 1.99 ft).

Period of record: Maximum discharge, 3,230 cfs May 10, 1950 (gage height, 7.86 ft); minimum, 2.2 cfs 
Jan. 30, 31, 1961; minimum gage height, 0.88 ft Mar. 2, 1963.

REMARKS.—Records good except those for winter periods, which are fair. Flow regulated at times by storage in 
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees 
around marsh areas and natural outlet. Available capacity, 20,000 acre-ft between elevations 1,410 ft 
(natural lake level) and 1,440 ft. Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby 
Lake during periods of high flow; release from storage returned to Colby Lake to maintain lake elevation 
during diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir 
bypass station.

REVISIONS (WATER YEARS) .—WSP 974: 1942. WSP 1307: 1943(M).

DAY OCT

OISCHARGEt IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
(X)
MEAN ^
MAX
MIN
CFSM jf
IN. jf

CAL YR
WTR YR

102
115
122
112
107

104
97
95
87
83

79
78
73
78
81

77
132
140
169
160

162
146
123
125
136

142
250
400
580
700
800

840
848
830
779
660

547
464
374
294
262

229
211
197
199
203

222
261
317
352
376

371
327
319
303
269

235
211
191
172
155

_____

5,655 11,018
182

+93.1
275
800
73

1.76
2.04

1971 MEAN
1972 MEAN

367
+33.6
401
848
155

2.57
2.87

158
158

145
137
132
126
123

120
115
112
111
111

109
100
94
92
92

91
86
85
85
84

76
71
70
69
70

67
66
64
69
68
68

2,908
93.8

+14.1
108
145
64

0.69
0.80

MEAN jf
MEAN jf

66
68
68
67
70

69
65
65
63
61

60
60
59
58
57

56
55
54
52
52

51
51
50
50
50

49
49
48
48
47
48

1,766
57.0

-0.65
56.4

70
47

0.36
0.42

184
189

48
49
51
50
46

45
45
46
46
48

50
51
51
51
51

51
49
49
47
46

43
43
43
45
47

45
45
45
44

______
_ — - —

1,370
47.2

-0.93
46.3

51
43

0.30
0.32

MAX 1,390
MAX 1,240

42
44
47
48
48

46
44
41
38
36

34
33
35
33
34

38
43
47
52
62

77
86
90
85
79

73
68
64
62
66
66

1,661
53.6

+1.70
55.3
90
33

0.35
0.41

MIN
MIN

61
60
59
58
60

59
59
58
58
63

78
86
83
82
97

137
170
177
194
215

222
220
261
328
515

660
740
836
958

1,080
______

7,734
258

+91.1
349

1,080
58

2.24
2.50

21 CFSM
28 CFSM

1,200
1,240
1,190
1,080
972

888
800
722
655
590

515
440
372
337
313

288
264
245
222
196

179
158
143
127
111

95
83
75
74
69
64

13,707
442

+30.3
472

1,240
64

3.03
3.49

if 1.
1 1.

68
70
71
68
60

55
53
50
47
46

47
47
47
49
43

43
42
41
44
44

41
39
37
35
33

32
31
34
38
34

______

1,389
46.3

+1.02
47.3

71
31

0.30
0.34

18 IN. jt
21 IN. ^

31
30
31
34
31

30
28
29
29
28

33
35
37
38
33

31
38
39
39
37

39
59
77
89
80

71
69
62
59
59
53

1,378
44.5

+20.0
64.5
89
28

0.41
0.48

16.00
16.49

50 153
49 .138
47 122
47 104
45 92

51 95
49 97
66 96
58 98
58 98

54 93
50 86
49 122
47 122
50 128

145 129
123 119
146 107
172 99
231 104

295 118
448 146
513 158
494 162
419 173

366 178
313 186
250 174
214 160
189 151
171 —— ——

5,259 3,808
170 127

+58.2 +35.8
228 163
513 186
45 86

1.46 1.04
1.68 1.16

/ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic 
feet per second; furnished by Erie Mining Co.

jf Adjusted for change in contents and diversion.
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04016500 St. Louis River near Aurora, Minn.

LOCATION.—Lat 47°29'30", long 92°14 1 20", in SW% sec.22, T.58 N., R.15 W., St. Louis County, on left bank at up 
stream side of highway bridge, 0.8 mile downstream from Partridge River and 1.5'miles south of Aurora.

DRAINAGE AREA.—312 sq mi.

PERIOD OF RECORD.—August 1942 to current year.

GAGE.—Hater-stage recorder. Datum of gage is 1,371.24 ft above mean sea level, datum of 1929. 
26, 1944, nonrecording gage at same site and datum.

Prior to Aug.

AVERAGE DISCHARGE (adjusted for storage and diversion).—30 years, 248 cfs (10.79 inches per year).

EXTREMES.—Current year: Maximum discharge, 2,000 cfs May 6 (gage height, 5.00 ft); minimum daily, 48 cfs Mar. 
12-15; minimum gage height, 1.09 ft July 10.

Period of record: Maximum discharge, 5,330 cfs May 14, 1950 (gage height, 8.37 ft); minimum, 4.0 cfs Oct. 
2, 3, 1948 (gage height, 0.30 ft).

REMARKS.—Records good except those for winter period, which are fair. Flow regulated at times by storage in 
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees 
around marsh areas and natural outlet. Available capacity 20,000 acre-ft between elevations 1,410 ft (nat 
ural lake level) and 1,440 ft. Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby Lake 
during periods of high flow; release from storage returned to Colby Lake to maintain lake elevation during 
diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir enter 
above station.

REVISIONS (WATER YEARS).—WSP 1337: 1950.

DISCHARGE. IN CUBIC FEET PER SECOND* WATER YEA* OCTOBER 1971 TO SEPTEMBER 1972

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

OCT

145
160
165
151
145

145
138
135
128
124

120
119
112
116
121

120
215
236
333
330

NOV

1,350
1,360
1,340
1,280
1,170

1,020
906
805
713
674

611
561
521
505
501

508
556
654
711
732

DEC

320
292
278
256
238

228
215
204
192
180

170
162
152
147
140

137
130
127
124
121

JAN

97
95
93
92
91

90
89
89
89
88

87
84
81
79
77

74
72
71
69
69

FEB MAR APR

104
102
100
98
97

95
94
95
96
97

105
120
125
132
155

234
325
400
515
672

MAY

1,770
1,890
1,970
1,970
1,950

1,970
1,890
1,760
1,620
1,470

1,330
1,180
1,060

971
889

812
737
679
620
555

JUN

249
240
233
216
198

182
171
159
147
137

135
133
130
137
126

124
119
115

114

JUL

77
72
74
76
71

69
66
65
66
64

74
74
78
83
89

80
71
75
75
75

AU6

143
140
138
135
131

146
140
174
166
170

170
160
155
147
142

335
402
526
560
692

SEP

474
425
382
344
308

299
297
274
255
243

232
215
280
275
272

259
237
219
203
230

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(/)
MEAN /
CFSM /
IN. ?

CAL YR
WTR YR

336 687
342 626
330 617
341 606
359 538

375 489
580 465
805 433
879 394

1,080 352
1,290 ————— 

9,975 21,685
322 723

1,290 1,360
112 352

+93.1 +33.6
415 757
1.33 2.43
1.53 2.70

1971 MEAN 330
1972 MEAN 327

118
115
113
111
110

108
106
105
103
102
99 

5,003
161
320
99

+14.1
175

0.56
0.65

MEAN /
MEAN /

69
68
68
68
67

67
66
65
64
64
63 

2,405
77.6
97
63

-0.65
77.0
0.25
0.28

356
359

59
58
57
56
56

56
56
57
58

————

1,753
60.4

65
56

-0.93
59.5
0.19
0.21

MAX 2,330
MAX 1,970

107
118
120
118
114

113
111
110
111
110
107 

2,418
78.0
120
48

+1.70
79.7
0.26
0.29

MIN
MIN

830
777
684
716
886

,080
,210
,340
,480
,620

14,384 30
479

1,620 1
94

503
450
409
370
331

292
259
235
235
240 
251

,668
989
,970
235

+91.1 +30.3
570 1

1.83
2.04

41 CFSM /
48 CFSM /

,019
3.27
3.77

1
1

110
106
98
90
85

80
79
87
92
81

4,093
136
249
79

+1.02
137

0.44
0.49

.14 IN. jt

.15 IN. *

78
115
154
174
189

177
171
164
160
161 
153

3,170
102
189
64

+20.0
122

0.39
0.45

15.23
15.65

784
921

1,050
1,200
1,310

1*190
980
820
690
570 
527

14,814
478

1,310
131

+58.2
536

1.72
1.98

288
392
399
383
381

382
383
373
357
339

9,400
313
474
203

+35.8
349

1.12
1.25

/ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, 
feet per second; furnished by Erie Mining Co.

1* Adjusted for change in contents and diversion.

equivalent in cubic
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04018750 St. Louis River at Forbes, Minn.

LOCATION. — Lat 47°21'48", long 92°35'56", in NESjSESj sec. 3, T.56 N., R.18 W. , St. Louis county, on right bank at 
downstream side of highway bridge, 0.5 mile downstream from Eveleth Taconite Company dam, 0.6 mile south of 
Forbes, 1.8 miles upstream from Elbow Creek.

PERIOD OF RECORD. — August 1964 to current year.

GAGE. — Water-stage recorder. Datum of gage is 1,293.11 ft above mean sea level, datum of 1929. Prior to Oct. 
28, 1964, nonrecording gage at same site and datum.

AVERAGE DISCHARGE. ~8 years, 596 cfs.

EXTREMES. — Current year: Maximum discharge, 3,680 cfs May 6 (gage height, 13.83 ft); minimum, 35 cfs June 23 
(gage height, 5.35 ft, result of regulation).

Period of record: Maximum discharge, 5,610 cfs Apr. 16, 1971 (gage height, 16.20 ft, result of release 
of storage behind ice jam at dam 0.5 mile upstream); maximum daily discharge, 5,170 cfs Apr. 18, 1969; maxi 
mum gage height, 16.27 ft Apr. 15, 1971 (backwater from ice); minimum discharge, 24 cfs Nov. 26, 1966 (gage 
height, 5.23 f t) .

REMARKS. — Records good except those for winter periods, which are fair. There is some regulation at medium and 
low flows and diversion for iron-ore processing at Eveleth Taconite Company dam 0.5 mile upstream. Diver 
sion began Dec. 5, 1965.

DISCHARGE* IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AU6 SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
•MIN

CAL YR
WTR YR

518 2*840
557 2,910
680 2,940
683 2,910
676 2,800

651 2,620
669 2,350
657 2,0?0
644
587

596
557
519
482
449

424
503
798

1,040
1,250

1*100
1,060
1*010
942
955

943
1,250
2*080

,850
,700

,560
,420
,300
,200
,020

,190
,220
,490
,630
,650

*600
,400
,300
,250
,210

,170
,120
,020

2*29o 930
2»36o 85o 
2,690 ————

29,620 50,520
955 1,684

2,690 2*940
424 850

1971 TOTAL 285,457
1972 TOTAL 263,739

800
760
740
720
70S

69o
675
660
640
600

570
55o
53o
515
480

460
445
425
420
400

38Q
36o
340
325
310

295
28Q
270
265
26o 
250

15,120
488
800
250

MEAN
MEAN

245
240
235
230
222

215
212
210
208
205

203
203
201
200
200

200
199
198
197
195

194
193
192
191
190

189
188
187
185
1 fi/Llo«* 
ift?*OC

6,293
203
245
182

782 MAX
721 MAX

180
178
177
174
173

171
169
169
168
168

168
167
166
165
164

163
162
160
159
158

158
157
156
155
154

154
153
152
152

4,750
164
180
152

4,910
3*660

152
151
151
150
150

149
148
147
146
142

140
140
137
137
140

145
150
155
160
172

180
185
188
190
190

185
180
177
173
170 
i j»aloo 

4,948
160
190
137

MIN 44
MIN 73

165
162
160
160
157

155
152
152
155
160

175
205
240
280
370

560
1,020
1,300
1,750
2,200

2,700
2,840
2,840
2,770
2,770

2,890
3,040
3,170
3,270
3*34o

39,308
1*310
3*340

152

3,380
3,550
3,600
3,620
3,610

3,660
3,600
3,480
3,28o
3,040

2,800
2,540
2,290
2,060
1,860

1,610
1,550
1,380
1,280
1,160

1,060
945
776
765
702

62*
529
501
487
tidf.*»DO 
469

60,662
1.957
3*660

456

344
456
360
407
394

278
357
207
?98
301

272
155
291
204
216

247
238
147
225
219

240
213
73

240
231

149
133
216
193
234

7,538
251
456
73

129
190
117
198
155

167
143
190
175
91

161
135
129
213
198

175
101
152
210
115

207
269
337
307
357

370
298
390
404
1AA-jO*t

272

6,739
217
404
-91

347
243
307
210
269

269
193
321
304
363

285
347
321
196
288

216
501
625
698
750

957
,340
,470
,550
,560

,500
,400
,280
,140 
,110
AAAooo

21,248
6B5

1,560
193

814
716
642
579
524

481
487
417
421
423

507
376
476
577
556

535
494
414
405
459

580
634
719
734
707

694
676
671
654 
621

16,993
566
814
376
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04018900 East Two River near Iron Junction, Minn.

34

LOCATION.—Lat 47°24'04", long 92 0 39 I 52" / in NW^nSi sec.29, T.57 N., R.18 W., St. Louis County, on right bank 30 
ft downstream from bridge on State Highway 37 and 2.2 miles southwest of Iron Junction.

DRAINAGE AREA.—40.0 sq mi.

PERIOD OP RECORD.—June 1966 to current year. Occasional low-flow measurements, water years 1957-62.

GAGE.—Hater-stage recorder. Altitude of gage is 1,335 ft (from topographic map) .

AVERAGE DISCHARGE.—6 years, 34.9 cfs (11.85 inches per year).

EXTREMES.—Current year: Maximum discharge, 316 cfs Apr. 16 (gage height, 9.13 ft, backwater from ice); minimum 
daily discharge, 7.9 cfs Jan. 31 to Feb. 6; minimum gage height, 2.85 ft June 11, 12.

Period of record: Maximum discharge, 625 cfs Apr. 14, 1971 (gage height, 9.61 ft); maximum gage height, 
10.16 ft Apr. 12, 1971, backwater from ice; minimum daily discharge, 4.6 cfs Jan. 27-30, 1970.

REMARKS.—Records good except those for winter periods, which are fair.

COOPERATION.—Records collected and computed by U.S. steel Corporation and reviewed by Geological Survey.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
KEAN
MAX
PIN
CFSM
IN.

CAL YR
HTR YR

69
99

127
124
103

80
62
51
47
42

36
32
29
26
24

23
40
71

100
112

100
83
66
51
42

38
85

224
222
213
233

2,654
85.6
233
23

2.14
2.47

1971 TOTAL
1972 TOTAL

209
181
172
137
105

83
71
70
61
53

47
42
38
41
52

54
62
109
115
99

86
72
60
52
47

45
42
37
34
32

————

2,308
76.9
209
32

1.92
2.15

16,773.8
14,609.9

31
31
30
29
2B

28
27
26
26
25

25
24
23
23
22

22
21
21
21
20

20
20
19
19
19

19
18
18
18
17
17

707
22.8

31
17

.57

.66

MEAN
MEAK

17
17
16
16
16

16
15
15
15
14

14
14
14
13
13

13
12
12
12
11

11
11
10
10
9.6

9.3
9.0
8.6
8.4
8.0
7.9

387.8
12.5

17
7.9
.31
.36

46.0
39.9

7.9
7.9
7.9
7.9
7.9

7.9
8.0
8.2
8.4
8.6

8.8
9.2
9.6
9.9

10

10
11
11
11
11

11
11
11
11
12

12
12
12
12

. — ....
—————

286.1
9.87

12
7.9
.25
.27

MAX 540
MAX 300

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
13
13
14
15

16
17
17
18
18

18
17
16
16
15
15

430
13.9

18
12

.35

.40

MIN 7.7
WIN 7.9

15
15
15
16
16

16
17
17
18
19

22
45
70

125
210

275
300
274
244
225

199
179
170
165
149

132
124
123
122
116

—— ——

3,433
114
300
15

2.85
3.19

CFSM 1.15
CFSM 1.00

108
118
107
92
82

104
103
91
79
68

57
48
43
44
42

39
36
34
31
28

27
25
24
23
21

20
18
17
17
18
17

1,581
51.0
118
17

1.28
1.47

IN 15.
IN 13.

18
17
16
15
14

13
12
11
11
11

10
13
16
16
16

14
13
13
17
21

20
21
20
18
16

13
12
12
14
14

______

447
14.9

21
10

.37

.42

60
59

13
13
13
13
13

13
12
13
13
12

14
16
15
14
13

13
14
16
15
15

16
19
28
33
30

29
27
26
24
21
19

545
17.6

33
12

.44

.51

17
15
14
13
12

18
23
32
35
31

29
27
23
21
19

20
21
20
20
21

26
3B
54
57
53

44
36
29
25
22
20

€35
2*. 9

57
12

.67

.78

18
19
19
49
20

20
22
24
22
21

20
19
31
34
31

27
24
22
21
38

78
84
78
63
49

42
38
34
31
28

______

996
33.2

84
18

.83

.93



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04019000 West Two River near Iron Junction, Minn.

35

LOCATION.—Lat 47»24'05", long 92°42'10", in SVAcStfs sec.24, T.57 N., R.19 W., St. Louis County, on right bank 40 
ft upstream from bridge on State Highway 37, 5 miles southwest of Iron Junction, and 9.2 miles upstream from 
St. Louis River.

DRAINAGE AREA.—68.4 sq mi.

PERIOD OP RECORD.—October 1953 to September 1962, October 1965 to current year.

OAGE.—Hater-stage recorder. Datum of gage is 1,322.05 ft above mean sea level, datum of 1929 (Minnesota High 
way Department bench mark).

AVERAGE DISCHARGE.—16 years, 47.5 cfs (9.43 inches per year) .

EXTREMES.—Current yeart Maximum discharge, 511 cfs Apr. 19 (gage height, 8.06 ft); minimum, 5.7 cfs June 11 
(gage height, 2.35 ft).

Period of record: Maximum discharge, 916 cfs Apr. 17, 1954 (gage height, 9.85 ft) j minimum daily, 3.0 cfs 
Jan. 22 to Feb. 6, 1957; minimum gage height, 2.34 ft Aug. 15-17, 24-28, 1961, Oct. 31, Nov. 1, 1967.

REMARKS.—Records good except those for winter periods, which are fair. Flow regulated at times by storage in 
West Two River Reservoir for taconite processing at U.S. Steel Mountain Iron Taconite Plant. The reservoir 
impounds water from the upper 27.9 sq miles of the drainage area and has an available capacity of 8,500 
acre-ft between elevations 1,370 ft (natural inlet) and 1,395 ft (crest of spillway at outlet dam). Storage 
began July 28, 1966. Some seepage losses from reservoir enter above station.

COOPERATION.—Records for current year collected and computed by U.S. Steel Corporation and reviewed by Geo 
logical Survey.

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
PIN
CFSM
IN.

OCT

61
91
139
152
146

128
106
89
76
66

SB 
51 
44 
40 
36

35
54
79
112
121

118
109
92
82
77

64
152
300
385
470
480

4,013
129
480
35

1.89
2.18

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL

409
339
289
230
182

145
110
96
83
73

66
61
57
57
63

64
82

113
125
129

122
112
100
85
76

67
61
57
55
52

3,560
119
409
52

1.74
1.94

49
45
40
37
35

34
33
32
31
30

29
28
28
27
26

25
24
23
22
22

21
20
20
19
19

18
18
17
17
17
16

822
26.5

49
16

.39

.45

CAL YR 1971 TOTAL 26,955.6 
WTR VR 1972 TOTAL 20,051.5

16
16
15
15
15

15
14
14
14
14

13
13
13
13
13

13
12
12
12
12

12
12
11
11
11

11
10
9.7
9.3
8.9
8.5

388.4
12.5

16
8.5
.18
.21

3.9
4.8

8.5
8.4
B.4
8.5
8.6

8.6
8.8
9.0
9.3
9.6

9.9
10
11
11
11

11
11
11
12
12

12
12
12
12
12

12
13
13
13

------
— — ——

308.6
10.6

13
8.4
.16
.17

MAX 864
MAX 500

13
13
13
13
13

13
13
13
14
14

14
14
14
14
14

14
15
15
16
17

18
18
19
21
22

23
24
24
24
23
23

518
16.7

24
13

.24

.28

KIN 9.6 
MIN 5.9

23
22
22
21
21

21
21
22
24
28

33
43
60
90
140

200
274
388
500
500

485
451
410
366
324

300
283
270
254
236

5,832
194
500
21

2.84
3.17

CFS« 1.08 
CFSM .80

216
224
207
184
164

178
172
161
141
117

S5 
82 
73 
79 
76

68
61
55
49
43

37
33
34
32
29

26
23
18
21
20
18

2,736
88.3
224
18

1.29
1.49

18
12
6.7
6.3
6.3

6.3 
6.3 
5.9 
6.3 
6.7

5.9
8.4

10
9.2
9.6

9.2
8.6
8.4

16
16

12
9.6
8.8 
8.4 
8.0

8.0 
7.5 
8.8 
8.8 
8.0

270.2
9.01

18
5.9
.13
.15

8.0 
8.0 
8.8 
8.8 
8.4

8.0 
8.0 
7.5 
7.5 
8.0

8.8 
8.8 
8.0 
8.4 
7.5

7.5
8.8 
8.0 
6.7 
8.4

9.2
14
18
14
14

14
14
14
12
11
11

307.1
9.91

18
6.7
.14
.17

AUG

9.6 
S.2
6.8
e.4 
e.4

12 
it
21
21
21

22 
IS 
23 
23 
2C

21
24
23
22
21

21 
26 
25 
2t 
24

22 
IS 
It 
15 
14 
12

575.4
16.6

26
6.4
.27
.31

SEP

12
10
9.6
8.4
8.0

8.4
14
10
9.2
8.8

9.2
9.2

27
27
24

22
20
18
16
40

62
43
37
55
51

41
35
32
29
25

720.8
24.0
62
8.0
.35
.39

IN 14.66 
IN 10.91



36 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04019300 West'Swan River near Silica, Minn.

LOCATION.—Lat 47*17'36", long 93*02>30", in SW%N*fc sec.32, T.56 N., R.21 W., St. Louis County, on right bank 10 
ft upstream from pilings of dismantled bridge and railroad bed of Great Northern Railroad, 2 miles northwest 
of Silica, 9 miles southwest of Hibbing and 20 miles upstream from confluence of East Swan and West Swan.

PERIOD OF RECORD.—April 1963 to current year.

GAGE.—Hater-stage recorder. Altitude of gage is 1,360 ft (from topographic map). Prior to Aug. 2, 1963, 
reference point at same site and datum.

AVERAGE DISCHARGE.—9 years, 10.9 cfs.

EXTREMES.—Current yean Maximum discharge, 352 cfs Apr. 17 (gage height, 4.64 ft); no flow July 8, 9, 10.
Period of record) Maximum discharge, 428 cfs Apr. 12, 1971 (gage height, 5.09 ft); maximum gage height,

5.17 ft Mar. 28, 1968 (backwater from ice); no flow for several days in 1969, 1970, 1972.

REMARKS.—Records good except those for winter periods, which are fair.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1971 T3 SEPTEMBER 1972 

OC1 NOV DEC JAN FEB «<AR APR HAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
I*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

10TAL
MEAN
MAX
NIN

CAL YR
HTR YR

43
46
54
28
16

12
9.2
8.2
7.3
5.7

4.8
4.1
3.7
3.4
3.0

2.8
7.8

17
18
15

12
9.5
7.8
6.7
6.2

5.5
70

223
114
60

1 flftJ.UO

931.7
30.1

223
2^8

Wtl TOTAL
1972 TOTAL

89
53
35
23
17

13
10
B.5
7.5
6.9

b.7
fr.7
6.6
7.3

12

13
15
30
36
2B

IB
12
9.0
7.2
6.4

5.8
5.1
4.5
4.1
3.6

499.9
16.7

89
3.6

5,020.00
4,086.60

3.2
3.0
2.8
2.6
2.5

2.5
2.4
2.3
2.2
2.2

2.1
2.0
1.8
1.7
1.6

1.6
1.5
1.5
1.4
1.4

1.3
1.3
1.3
1.2
1.2

1.2
1.2
1.1
1.1
1.1
1.1 

55.4
1.79
3.2
1.1

MEAN
MEAN

1.1
1.1
1.1
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.1
1.1
1.1
l.C

1.0
1.0
1.0
1.1
1.1
1.1
1.1
1.0
1.1
1.2

1.2
1.2
1.2
1.2
1.2
1.2

33.5
1.08
1.2
1.0

13.8
11.2

1.2
1.1
1.1
1.1
1.0

V.O
.90
.90
.80
.80

.80

.80

.70
.70
.70

.70

.70

.70

.70

.70

.70

.70

.60

.60

.60

.60

.60

.60

.60
—————

22.70
.78
1.2
.60

MAX 367
MAX 302

.60

.60

.60

.60

.60

.60

.60

.60

.60

.70

.70

.80

.90
1.0
1.1

1.2
1.2
1.3
1.4
1.7

2.4
3.2
5.5
8.0

15

11
8.2
7.3
6.8
6.6
6.5 

97.90
3.16

15
.60

rtIN .10
MIN 0

6.4
6.3
6.1
5.9
5.8

5.B
5.7
5.6
5.6
6.0

8.0
10
13
25
40

151
302
204
191
172

136
81
64
68
75

66
53
39
29
22

1,808.2
60.3

302
5.6

19
26
29
24
19

36
38
26
18
13

11
8.8
7.7

13
14

12
9.L
7.3
5.7
4.5

3.5
3.4
6.6
5.9
3.9

2.9
2.2
2.1
3.0
4.6
3 0• O

382.9
12.4

38
2.1

2.6
l.B
1.4
.90
.70

.60

.50

.40

.20

.20

.10

.20

.10

.20

.10

.20
.20
.20
.90

1.2

1.9
1.7
1.2
.90
.50

.10

.10

.20

.30

.10

19.70
.66
2.6
.10

.20

.20

.20

.20

.40

.50

.10
0
0
0

.20

.50

.50

.50

.50

.20

.40

.40

.40
1.0

1.3
2.4
4.8
3.5
2.6

2.1
2.5
3.6
2.9
2.3 
1.6

36.00
1.16
4.8

0

.80

.60

.40

.20

.10

.30
2.3
6.0
6.7
5.1

4.1
3.1
2.6
1.6
1.2

1.9
9.5
8.0
4.2
4.2

7.5
16
17

B.8
5.5

3.8
2.9
2.1
1.7
1.4
.80

130.40
4.21

17
.10

.80

.50

.50

.40

.40

.40
1.4
1.3
1.0
.90

.50

.60
2.1
4.6
4.8

3.6
2.5
1.8
1.4
1.7

5.2
6.9
5.1
3.8
2.9

2.6
2.7
2.8
2.7
2.4

68.30
2.28
6.9
.40



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 St. Louis River at Scanlon, Minn.

37

LOCATION.—Lat 46C42'12", long 92C25'07", in NV^t sec.30, T.49 N., R.16 W., St. Louis County, on right bank 25 ft 
downstream from lower bridge on U.S. Highway 61 at Scanlon, 0.6 mile downstream from Minnesota Power & Light 
Co. powerplant, 3 miles upstream from Thomson Reservoir, and 3.2 miles upstream from Midway River.

DRAINAGE AREA.—3,430 sq mi, approximately.

PERIOD OF RECORD.—January 1908 to current year. Monthly discharge only for some periods published in WSP 1307. 
Published as "near Thomson" 1908-50.

GAGE.—Water-stage recorder. Datum of gage is 1,101.23 ft above mean sea level, datum of 1929. Oct. 5, 1909, 
to Sept. 5, 1914, nonrecording gage 3 miles downstream and 50 ft below powerplant at datum about 420 ft lower. 
Sept. 6, 1914, to Aug. 4, 1953, powerplant record at Thomson hydroelectric plant.

AVERAGE DISCHARGE (UNADJUSTED) .—64 years, 2,268 cfs (8.98 inches per year) .

EXTREMES.—Current yean Maximum discharge, 25,900 cfs Apr. 21 (gage height, 11.99 ft); minimum, 625 cfs May 24 
(gage height, 2.63 ft) .

Period of record: Maximum daily discharge, 37,900 cfs May 9, 1950; maximum gage height, 15.8 ft, May 9, 
1950, from Minnesota Highway Department (discharge uncertain); minimum discharge, 80 cfs Aug. 29, 1963; 
minimum daily, 109 cfs Feb. 7, 1924.

REMARKS.—Records good. Diurnal fluctuation caused by powerplant upstream. Flow regulated by Whiteface Reser 
voir and Boulder, Island, Rice and Fish Lakes (combined capacity, 332,160 acre-ft). Records of chemical 
analyses for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).—WSP 1337: 1911-12.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

NOV DEC JAN FE9 MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(/)

MEAN ft
CFSM ft
IN. ft

CAL YR
WTR YR

1,610
2,340
2.970
3,600
3,370

3,030
2,840
2.550
2.420
2.280

2.130
1.900
1.940
1.710
1,680

1,720
1.980
2.090
3.280
4.400

4.800
4.580
4.260
3.920
3.520

3.190
5.180

13.000
13.600
12.900
15,500 

134,290
4,338

15,500
1,610
+979

5^311
1.55
1.79

1971 M
1972 M

16.200
15,200
15,000
14,300
13,200

11,900
10,300
8,080
6,720
5,700

5,440
5,240
4,940
4,640
4,560

4,820
6,910

10,600
12.000
11.800

10.300
8.350

,770
,970
,750

,940
,970
,240
,660

fi^fi»ww

255,540
8,518

16,200
4,560

+4
8,522
2.48
2.77

EAN 3,915
EAN 4,276

4,520
4,060
4,240
4,160
4.180

4,380
4,140
4,160
3,920
3,520

3,130
2,650
2,500
2,750
2,900

2,800
2,450
2,030
2,750
2,560

2,300
2,100
2,400
2,700
2,110

2,420
2,060
2,200
1,770
2,530
2.400

92,790
2,993
4,520
1,770

-1,258
1,735
0.51
0.58

MAX
MAX

2.280
2,100
1,980
1,550
1,400

1,400
2,050
2,000
1,970
1,950

1.620
1.350
1,400
1.370
1,770

1,660
1,720
1,800
1.750
1.660

1.620
1,630
1,600
1.630
1.620

1.570
1.500
1,610
1,570
1.640
1.610

52,380
1,690
2,280
1,350
-880

810
0.24
0.27

26,000
23,700

1.620
1.730
1,670
1,740
1,700

1,710
1,700
1,780
1,680
1,700

1,690
1,700
1,710
1,710
1,730

1,730
1,750
1,780
1,700
1,730

1,700
1,760
1,810
1,750
1,710

1,700
1,700
1,730
1.740

49,860
1,719
1,810
1,620
-974

745
0.22
0.23

MIN
MIN

1.690
1,670
1,730
1,720
1,700

1,680
1,660
1,650
1,700
1,680

1,710
1,780
1,770
1,810
1,800

1,910
1,900
1,870
2,030
2,200

2,300
2,130
2,050
2,000
1,820

1,770
1,760
1,740
1,730
1,710
1,690

56,360
1,818
2,300
1,650

-1,034
784

0.23
0.26

784 MEAN
983 MEAN

1,840
1,800
1,770

,700
.700

.780
,710
,680
,750
,720

,810
,880

2,340
2,190
2,430

4,860
10,600
13,900
16,300
20,400

23,700
20,000
17,500
16,400
16,200

15,800
15,400
14,700
14,100
13,400

261,360
8,712

23,700
1,680

+1,651
10,363

3.02
3.37

jf 3,972
/ 4,388

12,700
13,900
14,700
13,800
12,500

12,40O
12,500
11,600
10,400
9,490

8,350
7,810
7,990
7,900
8,290

7,660
6,420
5,640
5,020
4,420

4,000
3,620
3,390
2,670
2,360

2,230
2,040
2,020
2,020
2,720
3,130

223,690
7,216

14,700
2,020

+2,479
9,695
2.83
3.26

CFSM j
CFSM j

2,460 1,240
1,920 1,250
1,710 1,500
1,920 ,510
1,890 ,420

1,790 ,030
1,720 ,150
1,260 ,040
1,240 ,050
1,190 ,110

1,030 ,260
1,250 ,310
1,450 ,310
1,450 ,430
1,380 ,220

1,450 ,210
1,200 ,410
1,180 ,430
1,400 1,370
1,620 1,450

1,250 1,660
1,470 2,990
1,240 6,080
1,190 5,920
1,160 4.780

983 3,780
1.180 3.220
1,200 2,970
1,280 3,800
1,280 3,860

42,743 68,480
1,425 2,209
2,460 6,080

983 1,030
-525 +648

900 2,857
0.26 0.83
0.29 0.96

* 1.16 IN. jf
* 1.28 IN. jt

3,260
2,700
2,120
1,750
1,580

2,«20
3,150
3,390
3,480
3,390

3,150
3,310
3,410
3.220
2,970

3,210
9,130
8,470
7,480
9,790

10.600
14,300
16,600
14,800
12,300

10,400
8.770
7,750
6.340
5,400
4,600

193,440
6,240

16,600
1,580

+174
6,414
1.87
2.16

15.72
17.41

4,000
3,450
3,080
2,920
2,550

2,330
2,360
2,790
2,630
2,330

2,110
1,980
2,260
3,410
4,080

3,540
2,720
2,390
2,400
4,540

10,100
10,500
9,640
8,770
8,080

7.300
6.540
5.900
4,940
4,320

133,960
4,465

10,500
1,980

+30
4,495
1.31
1.46

/ Change in contents, equivalent in cubic feet per second, in Whiteface Reservoir and Boulder, Island,Rice 
and Fish Lakes; records furnished by Minnesota Power and Light Co. 
ft Adjusted for change In contents.



38 RED RIVER OF THE NORTH BASIN 

05035500 St. Clair Lake Outlet near Detroit Lakes, Hinn.

LOCATION.—Lat 46°48'03", long 95 52'37", in NW% sec.4, T.138 N., R.41 W., Becker County, near right bank 25 ft 
upstream from culvert on U.S. Highway 59, 500 ft downstream from outlet of St. Clair Lake, 1 mile upstream 
from Pelican River and 2 miles southwest of Detroit Lakes.

PERIOD OF RECORD.—July 1968 to current year.

GAGE.—Nonrecording gage read once daily. Datum of gage is 1,333.35 ft above mean sea level, datum of 1929 
(Minnesota Highway Department bench mark).

EXTREMES.—Current year: Maximum daily discharge, 20 cfs Apr. 23, 24; maximum gage height, 2.58 ft Apr. 24; 
minimum daily discharge, 2.1 cfs, Aug. 5.

Period of record: Maximum discharge, 31 cfs Apr. 29, 1969 (gage height, 3.15 ft); minimum daily, 0.4 cfs 
Jan. 16 to Feb. 1, 1970.

REMARKS.—Records good except those for winter periods, which are fair. 

COOPERATION.—Gage reading furnished by Pelican River Watershed District.

OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN PER MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
?9
30
31

TOTAL
MEAN
MAX
"UN
AC-FT

CAL YK
WTR Y«

6.9
8.4
9.1
9.5
9.2

9.1
9.0
8.4
8.3
8.2

7.8
7.6
7.5
7.0
6.9

6.8
8.1
9.5
9.9
9.8

9.8
9.S
9.4
9.2
9.1

9.1
9.1
3.8
a. 3

10
12 

271.4
8.75

12
6.8
538

1971 T3TAL
1972 TOTAL

12
12
12
12
12

12
11
11
10
9.8

9.6
9.5
9.6

10
11

11
11
12
12
12

12
11
10
9.9
9.8

9.5
9.2
9.1
9.0
3.6

319.7
10.7

12
8.6
634

2, 342.4
3,147.0

8.4
8.1
8.0
7.8
7.8

7.7
7.5
7.4
7.3
7.3

7.2
7.0
6.8
6.8
6.7

6. IS
6.5
6.4
6.4
6.3

6.2
5.9
5.8
5.8
5.6

5.5
5.4
5.4
5.3
5.2
5.2

205.3
6.62
8.4
5.2
407

MFAN
MEAN

5.2
5.1
5.0
5.0
4.9

4.8
4.8
4.7
4.7
4.7

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.7
4.6

4.6
4.7
4.7
4.7
4.8
4.8 

146.3
4.72
5.2
4.6
290

6.42 MAX
8.60 MAX

4.8
4.9
5.0
5.0
5.0

5.0
5.1
5.1
5.2
5.2

5.2
5.2
5.3
5.3
5.4

5.4
5.4
5.4
5.5
5.5

5.6
5.5
5.6
5.6
5.7

5.7
5.8
5.8
5.8

155.1
5.35
5.8
4.8
308

17 MIN
?0 MIN

5.8
5.8
5.9
6.0
6.0

6.0
6.0
6.1
6.2
6.2

6.2
6.2
6.3
6.4
7.2

8.5
11
13
13
15

18
19
18
18
17

16
16
15
14
14
13

330.8
10.7

19
5.8
656

1.0
2.1

13
12
12
12
12

12
12
12
12
12

13
14
16
17
18

18
19
19
19
19

18
19
20
20
19

19
18
18
17
16

477
15.9

20
12

946

AC-FT 4,550
AC-FT 6,240

16
16
16
15
14

16
16
16
16
15

15
14
14
16
17

17
n
16
16
15

15
15
14
15
15

16
15
16
16
15
15 

480
15.5

17
14

952

15
15
14
14
13

12
12
12
11
10

9.9
9.6
8.8
8.4
8.2

7.8
7.5
7.6
8.1
8.6

8.6
8.2
7f8
7.6
7.3

7.0
6.7
6.6
6.5
6.2

285.0
9.50

15
6.2
565

5.7
5.4
5.2
4.9
4.8

4.5
4.3
4.3
4.1
3.8

3.6
3.7
3.6
3.6
3.5

3.5
3.4
3.2
2.9
2.8

2.6
3.4
3.8
3.6
3.5

3.5
3.6
3.7
3.7
3.7
3.6

119.5
3.85
5.7
2.6
237

3.4
3.2
2.7
2.5
2.1

3.8
4.5
5.8
6.3
7.2

7.5
7.5
7.6
7.5
7.5

7.2
6.9
6.9
6.8
6.7

6.7
7.4
7.7
7.7
7.7

7.7
7.6
7.5
7.3
6.9
7.3

195.1
6.29
7.7
2.1
387

7.0
6.9
6.8
6.7
6.6

6.5
6.4
6.0
5.5
5.4

5.3
.3
.7
.4
.4

.2

.9
5.6
5.5
5.5

5.1
4.8
4.6
4.4
4.1

3.9
3.6
3.4
3.2
3.1

161.8
5.39
7.0
3.1
321
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05035600 Pelican River at Muakrat Lake Outlet near Detroit Lakes, Hinn.

39

LOCATION.—Lat 46°46'55M , long 95°52'57", in S&t sec.8, T.138 N., R.41 W., Becker County, on downstream side of 
dam between Muskrat Lake and Sallie Lake at State Fish Hatchery, 3 miles southwest of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.—Two nonrecording gages. Datum of gage in the boat lock is 1,327.63 ft above mean sea level, datum of 
1929, and in the spillway the datum of gage is 1,328.98 ft above mean sea level, datum of 1929.

EXTREMES.—Current year: Maximum daily discharge, 115 cfs May 2, 14; minimum daily, 3.7 cfs July 15.
Period of Record: Maximum daily discharge, 135 cfs Apr. 15, 1969; no flow for several days in 1968 and 

1969.

REMARKS.—Records fair. Some regulation by manipulation of stoplogs in controls above station.

COOPERATION.—Gage readings and record of stoplog changes in dam furnished by Pelican River Watershed District.

DAY

DISCHARGE, IN CUBIC PEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT NOV DEC JAN PEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
in
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN 
MAX
MIN
AC-PT

CAL YR
WTR YR

32
HI
HI
39
39

39
39
38
37
36

35
37
36
34
35

35
46
59
70
72

71
69
66
65
62

62
62
62
65
7 C.7o
73 —

1,573 2 
50.7 

76
32

3,120 4

1971 TOTAL
1972 TOTAL

76
84
86
85
85

90
91
89
84
81

78
77
75
78
78

81
82
85
77
81

81
80
78
75
72

66
65
63
60
59

,312 
78.0 

91
59

,645

11,768.
16,452.

57"56

53
51
51

50
50
50
48
47

46
45
45
44
46

45
44
43
43
43

42
42
42
42
42

42
41
40
41
41
40

1,412 
45.5 

57
40

2,801

5 MEAN
3 MEAN

39
38
37
38
37

37
36
34
32
32

32
34
35
34
32

32
32
32
30
30

30
29
28
34
30

29
28
28
27
27
27

1,000 
32.3 

39
27

1,984

32.2
44.9

27
27
27
27
27

27
27
27
27
27

27
27
27
27
27

27
27
27
26
26

25
25
27
26
26

26
27
27
27

774 
26.7 

27
25

1,535

MAX 91
MAX 115

27
27
27
27
27

27
27
27
26
26

26
26
25
27
28

29
30
32
33
38

49
53
54
56
56

64
69
68
70
70
f-Ff

67

1,238 
39.9 

70
25

2,456

MIN 4.8
MIN 3.7

69
66
67
67
66

64
67
66
64
68

62
68
78
79
76

87
93
95
98
98

98
101
103
104
101

100
99

102
100
100

2,506 
83.5 
104
62

4,971

AC-PT
AC-FT

108
115
103
103
108

109
114
114
113
111

106
103
112
115
111

96
99
97
90
87

89
90
95
92
92

89
85
91
93
Q C05
80

3,095 
99-8 
115
80

6,139

23,340
32,630

75
69
67
65
61

59
56
56
55
53

51
48
44
41
39

33
31
31
34
31

30
29
28
27
26

25
25
25
22
21

1,257 
41.9 

75
21

2,493

21
22
22
21
17

16
15
15
15
15

15
14
14
8.9
3.7

4.7
4.2
5.1
4.6
4.0

3.9
6.7
7.5
6.6
6.4

6.9
7.8
9.2
9.8
9.5
9.5

341.0 
11.0 

22
3.7
676

8.9
8.1
7.5
6.6
6.2

14
13
15
15
16

16
16
16
16
17

16
16
16
16
16

17
20
20
19
18

16
16
16
16
15
16

460.3 
14.8 

20
6.2
913

16
15
15
14
13

12
12
12
11
11

11
11
14
18
22

2221"
21
21
19

17
16
16
15
15

14
14
13
12
11

454 
15.1 

22
11.

901
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05037100 Pelican River at Sallie Lake Outlet, near Detroit Lakes, Minn.

LOCATION.—Lat 46°45'27", long 95°53'57", in m% sec.20, T.138 N., R.41 W., Becker County, on left bank near 
downstream end of culvert on County Highway 22, 250 ft downstream from Sallie Lake, 800 ft upstream from 
Minnesota Department of Conservation dam and 5 miles southwest of city of Detroit Lakes.

PERIOD OF RECORD.—July 1968 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,327.58 ft above mean sea level, datum of 1929.

EXTREMES.—Current year: Maximum discharge, 163 cfs Nov. 21 (gage height, 1.54 ft); minimum, 4.0 cfs Aug. 4 
(gage height, 0.89 ft).

Period of record: Maximum discharge, 163 cfs Nov. 21, 1971 (gage height, 1.54 ft); maximum gage height, 
1.57 ft Apr. 4, 5, May 14, 15; no flow for several days in 1969, 1970.

REMARKS.—Records good, except those for the winter period, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND. HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

40
51
48
47
47

45
43
42
42
41

39
37
38
37
37

39
59
59
58
58

55
55
55
56
57

57
73
65
63
7Of O

97 

1*618
52.2

97
37

3,210

1971 TOTAL
1972 TOTAL

94
94
94
104
99

98
96
95
96
94

89
89
89
89
89

94
94
109
104
109

118
109
104
99
99

94
89
89
84
-jo
to

2,882
96.1
118
78

5,720

14,098
18,572

78
73
68
68
63

63
58
58
55
55

52
52
52
52
52

49
49
49
49
49

48
48
48
48
48

48
48
48
48 
j.a
HO

48

1,672
53.9

78
48

3,320

.2 MEAN

.5 MEAN

48
48
46
46
48

48
46
46
43
43

43
46
46
43
43

43
43
41
41
41

38
38
43
41
38

38
38
38
41
•so
JO
•JQ
JO

1,321
42.6

48
38

2,620

38.6
50.7

38
38
36
38
36

36
36
34
34
34

34
34
34
34
30

30
34
34
32
32

30
30
30
28
28

28
28
32
32

954
32.9

38
28

1,890

MAX 120
MAX 118

32
32
32
34
32

34
32
30
30
30

28
28
30
30
32

32
34
34
36
41

51
55
58
59
60

64
67
68
70 
70
70 

1,335
43.1

70
28

2,650

MIN 4.3
MIN 5.3

71
71
71
72
77

80
78
78
78
77

76
79
83
83
84

87
87
88
90
89

94
96
100
99

101

102
101
102
101 
102

2,597
86.6
102
71

5,150

AC-FT 27
AC-FT 36

104
105
106
103
107

108
108
106
105
104

103
101
107
112
110

107
105
103
102
97

102
98
104
101
104

102
102
103
101 
95
94 

3,209
104
112
94

6,370

,960
,8<0

91
90
87
83
81

78
77
76
77
73

69
67
67
66
50

32
30
32
34
32

26
25
24
2*
22

25
28
29
28 
27

1,550
51.7

91
22

3,070

27
25
23
20
19

18
17
16
15
14

14
15
13
13
12

12
11
9.3
8.3
8.3

9.4
11
10
9.9
9.0

10
9.9

10
10
9 Q• o 
9.5

418.4
13.5

27
8.3
830

8.1
7.9
6.3
5.3
6.5

13
14
18
17
18

19
19
19
20
19

19
19
20
20
19

26
33
27
26
25

24
23
22
21 
19
22

575.1
18.6

33
5.3

1,140

19
18
17
15
14

15
14
13
12
12

12
12
17
15
16

15
15
15
16
18

16
14
14
14
14

14
14
14
14 
13

441
14.7

19
12

875
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05039100 Pelican River at Lake Helissa Outlet near Detroit Lakes, Minn.

LOCATION.—Lat 46°43'50" J long 95°53'40", in NW*j sec.32, T.138 N., R.41 W., Becker County, on left bank 50 ft 
downstream from Lake Helissa, 400 ft upstream from culvert on county road and 6 miles southwest of Detroit 
Lakes.

PERIOD OF RECORD.—July 1968 to current year.

GAGE.—Nonrecording gage read once daily. Altitude of gage is 1,330 ft (from topographic map).

EXTREMES.—Current year: Maximum discharge, 132 cfs May 23 (gage height, 2.38 ft); minimum daily, 10 cfs Aug. 4.
Period of record: Maximum discharge, 132 cfs May 23, 1972 (gage height, 2.38 ft); no flow Sept. 10-20, 

1969.

REMARKS.—Records good except those for periods of no gage-height record and those for winter period, which are 
fair. Records of chemical analyses for the current year are published in Part 2 of this report. Flow af 
fected by storage in lakes above station.

DAY OZT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR 3CTOBER 1971 T3 SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP

I
2
3
4
<3

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAM
MAX
MIN
AC-FT

CAL YR
dTR YR

31
32
32
34
37

38
38
38
38
38

38
39
41
43
45

45
47
50
52
54

55
56
58
58
61

63
66
65
75
90

101 

1,558 2
50.3
101
31

3,090 5

1971 TOTAL
1972 TOTAL

102
100
97
95
92

90
88
87
86
85

84
82
82
81
80

82
84
86
88
88

90
90
92
92
92

92
92
92
92
91

,674
89.1
102
80

,300

14,688
20,976

91
91
90
89
88

87
86
85
84
84

S3
82
80
78
75

73
71
70
68
67

66
66
65
64
64

63
62
61
60
60
59 

2,312
74.6

91
59

4,590

.9 MEAN

.0 MEAN

58
57
56
56
55

54
54
53
52
51

51
50
49
48
48

47
47
46
46
46

45
45
44
44
44

43
43
43
43
42
4Z 

1,502
48.5

58
42

2,980

40.2
57.3

42
42
42
42
42

41
41
41
41
40

40'40

40
40
39

39
39
39
39
38

38
38
38
38
38

37
37
37
37

1,145
39.5

42
37

2,270

MAX 102
MAX 129

37
37
36
36
36

36
36
36
36
35

35
35
35
35
35

35
35
35
35
35

35
35
35
35
35

38
44
48
5*
59
63 

1,192
38.5

63
35

2,360

MIN 6.2
MIN 10

65
69
71
74
77

80
85
87
39
90

94
95
96
97
98

100
100
100
102
102

103
106
106
108
108

108
108
110
110
111

2,849
95.0
111
65

5,650

AC-FT
AC-FT

112
112
115
116
119

122
123
123
122
123

123
123
123
125
125

126
126
125
125
125

126
126
129
123
123

129
129
129
129 
126
123

3,825
123
129
112

7,590

29,140
41,610

119
114
108
105
100

95
91
88
84
81

76
76
74
72
70

66
63
61
58
55

52
52
50
47
47

45
45
45
42 
40

2,121
70.7
119
40

4,210

36
35
33
32
31

30
29
28
27
26

25
24
23
21
20

19
18
17
17
16

16
15
14
14
14

13
13
12
12 
12
12

654
21.1

36
12

1,300

12
12
11
10
12

14
18
18
21
21

21
21
21
21
21

21
21
21
21
21

30
37
31
27
26

25
24
24
23 
22
24

652
21.0

37
10

1,290

23
21
20
18
17

16
15
14
13
13

13
16
19
18
17

16
16
17
18
18

18
16
15
15
15

15
15
15
15 
15

492
16.4

23
13

976

NOTE.—No gage-height record Oct. 1-9, Aug. 15 to Sept. 30.
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05040500 Pelican River near Fergus Falls, Hinn.

LOCATION.—Lat 46°20'10", long 96^07'10", in NE^ sec.17, T.133 N., R.43 W., Otter Tail County, on left bank 
990 ft downstream from bridge on U.S. Highway 52, 3 miles northwest of Fergus Falls, and 7.5 miles upstream 
from mouth.

DRAINAGE AREA.—482 sq mi.

PERIOD OF RECORD.—June 1909 to December 1912, July 1942 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,176.98 ft above mean sea level, datum of 1929 (levels by
Minnesota Highway Department). June 19, 1909, to Dec. 31, 1912, nonrecording gage at site 1 mile downstream 
at different datum. July 1, 1942, to Nov. 6, 1955, nonrecording gage and Nov. 7, 1955, to Sept. 30, 1963, 
water-stage recorder, at site 900 ft upstream at datum 3.00 ft higher.

AVERAGE DISCHARGE.—33 years (1909-12, 1942-72), 78.6 cfs (56,950 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 420 cfs May 30 (gage height, 4.60 ft); maximum gage height, 6.04 ft 
Mar. 21 (backwater from ice); minimum discharge, 16 cfs Nov. 21 (gage height, 3.20 ft).

Period of record: Maximum discharge, 756 cfs Mar. 29, 1943 (gage height, 8.53 ft, precent datum); maximum 
gage height, 8.99 ft Mar. 21, 1966 (backwater from ice); no flow on many days in 1946, 1949-50.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 955: Drainage area. WSP 1728: 1958.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR JUN JUL AUG SEP

1
2
3
4
5

6
7
9
9

10

11
12
13
14
15

16
1?
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC-FT

CAL YR
WTR YR

40
A3
45
47
47

47
47
47
47
47

47
45
47
49

50

50
51
79
86
78

75
71
69
68
67

67
76
79
76
DOoo

107 — 

1,882 3
60.7
107
40

.13

.15
3,730 6

1971 TOTAL
1972 TOTAL

113
109
102
93
91

92
92
93
94
97

97
101
99
98

102

111
119
125
123
121

88
100
110
135
155

155
153
152
151
148

,419
114
155
98

.24

.26
,780

26,710
53,801

142
140
140
138
136

134
133
131
130
129

129
128
127
127
126

125
124
124
123
122

121
121
121
121
121

120
120
120
120
119
119 

3,931
127
142
119
.26
.30

7, "00

MEAN
MEAN

119
119
119
U*
118

117
117
117
117
117

116
116
115
115
114

114
114
114
114
113

',12
112
112
111
111

Ml"i
111
112
112
112 

3,550
115
119
111
»?4
,27

7,040

73.2 MAX
147 MAX

112
112
112
112
112

112
112
112
112
111

111
111
m
111
111

111
111
111
111
111

111
111
111
112
112

112
113
113
113

3,237
112
113
111
.23
.25

6,420

215
380

114
114
115
115
116

116
116
116
117
117

118
119
120
121
134

150
170
190
220
260

270
270
275
275
275

275
275
270
270
260
250 

5,723
185
275
114
.38
.44

11,350

MIN 16
MIN 40

230
220
210
195
180

170
163
152
151
165

177
174
200
212
213

215
205
185
203
188

192
207
216
237
225

205
242
205
225
228

5V 990
200
242
151
.41
.4j&

11,880

CFSM .15
CFSM .31

267
262
211
216
251

271
271
280
270
263

259
257
273
280
260

275
278
274
263
265

308
304
307
298
297

313
367
380
350
361
341

8,892
287
380
211
.60
.69

17,640

IN 2.06
IN 4.15

305
297
286
276
268

263
254
241
230
222

214
210
207
113
173

222
187
183
189
185

180
173
169
169
162

154
148
151
146
136

6,113
204
305
113
.42
.47

12,130

AC-FT
AC-FT

131
128
126
120
119

116
114
111
108
105

104
269
232
IBS
158

143
130
123
117
112

119
133
129
122
12S

131
129
129
129
123
121

4,141
134
269
104
.28
.32

8,210

52,980
106,700

109
105
103
101
102

117
143
160
164
173

169
163
157
149
140

134
124
153
143
140

135
143
155
153
146

140
134
128
123
117
112

4,235
137
173
101
.28
• 33

8,400

110
108
107
104
104

106
108
102
97

100

97
96
97
92
90

92
«7
86
84
85

82
79
73
77
73

72
70
70
n
69

2,688
89,6
110
69

.19

.21
5,330
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05045950 Orwell Lake near Fergus Falls, Minn.

LOCATION.—Lat 46°12'55", long 96°10'40", in SW*( sec.26, T.132 N., R.44 W., Otter Tail County, at dam on Otter 
Tail River at outlet of Orwell, 7 miles southwest of Fergus Falls, Minn.

DRAINAGE AREA.—1,830 sq mi, approximately.

PERIOD OF RECORD.—March 1953 to current year. Prior to October 1971, published as Orwell Reservoir.

GAGE.—Water-stage recorder. Datum of gage is 1,000.00 ft above mean sea level, adjustment of 1912. Gage read 
ings reduced to elevations above mean sea level.

EXTREMES.—Current year: Maximum contents, 16,100 acre-ft June (elevation, 1,071.71 ft); minimum, 1,480 acre- 
ft Mar. 11 (elevation, 1,050.10 ft).

Period of record: Maximum contents, 16,920 acre-ft June 17, 1962, May 23, 1966 (elevation, 1,072.38 ft); 
minimum (after initial filling), 844 acre-ft Aug. 26, 27, 1953 (elevation, 1,046.96 ft.

REMARKS.—Reservoir is formed by earth dam with concrete spillway with one taintor gate; storage began in March 
1953. Capacity to elevation 1,070 ft (maximum operating stage) is 14,100 acre-ft of which 13,100 acre-ft 
is controlled storage above elevation 1,048 ft (minimum operating stage). Dead storage, 210 acre-ft. Fig 
ures given herein represent total contents. Reservoir is used for flood control and to increase low flow for 
water supply and pollution abatement.

COOPERATION.—Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Gage height Contents Change in contents 
(feet) (acre-feet) (acre-feet)

Sept.30...................................................... 1,069.97 14,070
Oct. 31...................................................... 1,069.19 13,210 -860
Nov. 30...................................................... 1,065.18 9,540 -3,670
.Dec. 31...................................................... 1,061.44 6,710 -2,830

CAL YR 1971................................................ - - +2,000

Jan. 31...................................................... 1,054.01 2,800 -3,910
Feb. 29...................................................... 1,052.74 2,310 -490
Mar. 31...................................................... 1,069.02 13,020 +10,710
Apr. 30...................................................... 1,062.90 7,730 -5,290
May 31...................................................... 1,071.67 16,050 +8,320
June 30...................................................... 1,061.14 6,500 -9,550
July 31...................................................... 1,058.06 4,630 -1,870
Aug. 31...................................................... 1,064.98 9,380 +4,750
Sept.30...................................................... 1,068.92 12,920 +3,540

WTR YR 1972................................................ - - -1,150
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05046000 Otter Tail River below Orwell Dam, near Fergus Falls, Minn.

LOCATION.—Lat 46012*35", long 96°11'05", in NE^ sec.34, T.132 N., R.44 W., Otter Tail County, on left bank 0.7 
mile downstream from Orwell Dam, 6.1 miles downstream from Dayton Hollow Dam, 8 miles southwest of Fergus 
Falls, and 11.1 miles downstream from Pelican River.

DRAINAGE AREA.—1,830 sq mi, approximately.

PERIOD OF RECORD.—October 1930 to current year. Prior to October 1952, published as Otter Tail River below 
Pelican River, near Fergus Falls. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 1,029.65 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft higher? Nov. 18, 1933, 
to Mar. 21, 1953, at site 6.1 miles upstream at datum 40.30 ft higher.

AVERAGE DISCHARGE.—42 years, 293 cfs (212,300 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,360 cfs part or all of each day June 3-8 (gage height, 4.44 ft); 
minimum, 13 cfs Sept. 6 (gage height, 1.74 ft) result of regulation.

Period of record: Maximum discharge, 1,710 cfs June 17, 1953 (gage height, 5.60 ft, backwater from 
aquatic vegetation); minimum, 0.70 cfs Aug. 5, 1970 (gage height, 1.28 ft), result of regulation.

REMARKS.—Records good except those for winter periods or periods of no gage-height record, which are fair. 
Flow regulated by Orwell Reservoir beginning Mar. 21, 1953 (see preceding page) and powerplants upstream.

REVISIONS (WATER YEARS) .—^SP 785: 1934(M). WSP 1208: 1947 (M) . WSP 1308: 1931 (M) .

DISCHARGE* IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 201
2 201
3 201
4 201
5 201

6 201
7 201
8 203
9 201

10 201

11 201
12 201
13 201
14 203
15 205

16 205
17 205
18 210
19 235
20 293

21 322
22 322
23 322
24 318
25 317

26 317
27 320
28 315
29 • 317 
30 317
31 317 

TOTAL 7.675 1*
MEAN 248
MAX 322
MIN 201
AC-FT 15.220 29

CAL YR 1971 TOTAL
WTR YR 1972 TOTAL

351
412
412
412
411

412
407
405
401
401

401
400
401
401
401

443
563
680
680
674

674
668
662
656
645

501
384
390
455 
524

.627 18
488
680
351
.010 36

111.882
228.614

542
542
542
542
546

565
617
635
631
624

620
616
616
556
524

564
593
593
593
593

587
608
616
622
622

616
616
610
610
f*t\ IM.DUH

604 

.369
593
635
524
.430

MEAN
MEAN

599
599
599
593
593

593
582
578
574
568

560
564
564
564
564

564
564
597
588
582

572
562
550
544
544

537
537
522
517
515
490 

17,479
564
599
490

34,670

307 MAX
625 MAX

485
481
495
481
476

476
476
476
485
482

489
487
470
451
451

444
447
451
451
451

451
451
447
451
456

507
505
505
545

13,723
473
545
444

27,220

732
1,360

540
535
524
518
505

500
500
511
526
512

490
507
530
610
651

720
611
303
134
121

131
109
76

219
543

758
814
831
831
AllO J 1

AllOJl

15,822
510
831
76

31,380

MIN 88
MIN 76

831
834
838
837
837

855
867
867
862
857

858
868
865
861
861

861
858
855
861
869

867
867
864
880
899

897
897
897
897
AQ7O7 I

25,964
865
899
831

51,500

895
892
897
899
903

910
917
924
933
940

946
933
901
898
903

907
911
887
842
862

880
891
892
953

1,070

1,060
1,070
1,190
1,290 
1,330
1*340 

30,066
970

1,340
842

59,640

1,340
1,350
1,360
1,360
1,360

1,360
1,360
1,360
1,350
1,330

1,310
1,300
1,280
1,270
1,250

1,230
1,210
1,190
1,100
1,010

1,020
1,010
997
988
979

974
966
954
937 
925

35,430
1,181
1,360
925

70,280

911
897
873
854
787

738
698
659
659
618

578
693
785
797
801

793
784
767
684
593

570
574
582
588
593

599
604
610
610 
610
553 

21,462
692
911
553

42,570

479
485
490
412
362

373
378
384
479
547

547
553
559
559
519

496
496
502
502
507

507
507
507
507
513

507
513
513
512 
513
520 

15,248
492
559
362

30,240

525
524
530
536
536

441
451
451
457
457

412
367
367
373
373

373
384
384
384
395

395
401
401
401
401

406
406
406
406
A.A4*•fOo

12.749
425
536
367

25,290

AC-FT 221,900
AC-F.T 453,500

NOTE.—No gage-height record Jan. 7-10, Jan. 23 to Mar. 13.



RED RIVER OF THE NORTH BASIN 

05050000 Bois de Sioux River near White Rock, S. Dak.

45

LOCATION.—Lat 45°51'45", long 96°34'25", in SW^SW^s sec.27, T.128 N., R.47 W., Roberts County, on left bank just 
downstream from Big Slough Outlet, 300 ft downstream from White Rock Dam, 4 miles south of White Rock, and 5 
miles northwest of Wheaton, Hinn.

DRAINAGE AREA.—1,160 sg mi, approximately. 

PERIOD OF RECORD.—October 1941 to current year.

GAGE.—Water-stage recorder. Datum of gage is 960.00 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers). Prior to Jan. 14, 1943, nonrecording gage at same site at datum 0.11 ft lower. Jan. 15, 
1943, to Sept. 30, 1963, water stage recorder at same site at datum 0.11 ft lower.

AVERAGE DISCHARGE.—31 years, 83.8 cfs (60,710 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 776 cfs, Apr. 10 (gage height, 9.39 ft); maximum gage height, 9.61 
ft Mar. 29 (backwater from ice); no flow for many days.

Period of record: Maximum discharge 3,770 cfs, occurred during period Apr. 19-21, 1969 (gage height, 
15.07 ft, from flood mark); no flow at times in roost years.

REMARKS.—Records good except those for winter periods, which are fair. Flow regulated by Lake Traverse-Bois de 
Sioux Flood Control and Water Conservation project (available capacity for flood control, 137,000 acre-ft).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

e>
7
8
q

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

.30

.30

.20

.20
,20

.20

.20

.20

.20

.20

.20

.10

.20

.30

.20

.20

.20

.20

.20

.20

.20
1.6
.40
.30
.40

3.3
.60
.50
.60
.70

1.1 

13.90
.45
3.3
.10

28

1971 TOTAL
1972 TOTAL

1.6
1.9
1.9
8.?
1.2

1.2
1.2
1.2
.2
.2

.2

.2

.2

.2

.3

1.6
2.2
3.6
4.0
5.1

4.7
4.3
3.8
3.5
3.2

2.9
2.6
2.4
2,2
2.0

75.0
2.50
8.2
1.2
149

3.621.
43,714.

2.0
1.9
1.9
1.8
1.8

1.8
1.8
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7
1.7 

53.8
1.74
2.0
1.7
107

40 MEAN
40 MEAN

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
i.r
1.7
1.7
1.7
1.7
1.6

1.6
1.5
1.5
1.4
1.4

1.4
1.3
1*3
1.2
1.2
1.2

4B.9
1.58

1.7
1.2

97

9.9
119

1.1
1.1
1.0
.90
.80

.70
.60
.50
.40
.3.0

.20
.10

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

-- — —

7.70 3,
.27
1.1

0
15

MAX 187
MAX 755

0
0
0
.10
.20

.30

.40

.50
.60
.80

1.0
1.3
1.5
2.1
3.0

10
82
95
96
93

90
86
83
80
78

76
79

288
460
684
709 

100.80
100
709

0
6,150

MIN 0
MIN 0

694
684
700
715
728

719
711
696
675
723

755
732
728
728
704

675
700

732
732
711

700
707
681
650
620

584
324
137
139
142

18,926
631
755
137

37,540

AC- FT 7
AC-FT 86

121
142
144
147
151

147
150
151
152
153

150
151
156
180
276

381
369
360
351
338

348
356
372
411
412

411
417
429
321

63
59 

7,769
251
429

59
15,410

,180
,710

183
414
496
542
550

546
538
526
509
490

479
463
448
432
411

350
279
273
268
249

228
60
54
68
64

52
40
37
36
29

9,114
304
550

29
18,080

12
.40
.10
.10
.10

0
.10

0
0
1.2

0
.10
.10
.10
.10

.10

.20

.20

.20

.10

.10

.20

.40

.90
.80

3.0
29
88

196
229
229 

791.60
25.5

229
0

1.570

237
239
234
239
237

236
230
215
209
204

155
75
72
72
70

73
76
63
30
26

24
22
21
39
46

22
21
22
24
20
17 

3.270
105
23*

17
6.490

12
10
10
10
10

10
9.8
1.9
1.5
.90

.80

.40
0
0
0

3.0
0

39
83
82

81
74
54
45

.20

0
0
5.2
.10

0

543.70
18.1

83
0

1,080



46 RED RIVER OF THE NORTH BASIN 

05051500 Red River of the North at Wahpeton, N. Dak.

LOCATION.—Lat 46°15'55", long 96°35'40", in 18E% sec.8, T.132 N., R.47 W., Richland County, on left bank in 
Wahpeton, 800 ft downstream from confluence of Bois de Sioux and Otter Tail Rivers and at mile 548.6.

DRAINAGE AREA.—4,010 sq mi, approximately.

PERIOD OF RECORD.—April 1942 to current year. Gage-height records collected in this vicinity since 1917 are 
contained in reports of U.S. Weather Bureau.

GAGE.—Water-stage recorder and concrete and wooden dam. Datum of gage is 942.97 ft above mean sea level. Prior 
to Aug. 6, 1943, U.S. Weather Bureau nonrecording gage 800 ft upstream, converted to present datum. Aug. 6, 
1943, to Oct. 27, 1950, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.—29 years (1943-72), 538 cfs (389,800 acre-ft per year).

EXTREMES.—Current yean Maximum discharge, 3,380 cfs Mar. 19 (gage height, 11.67 ft, backwater from ice); mini 
mum, 93 cfs Nov. 6 (gage height, 3.43 ft).

Period of record: Maximum discharge, 9,200 cfs Apr. 10, 1969 (gage height, 16.34 ft); minimum, 8 cfs 
Aug. 25, 1961 (gage height, 2.26 ft); minimum gage height 1.76 ft sept. 8, 9, 1969 (gates open).

A stage of 17.0 ft (discharge, 10,500 cfs) occurred in the spring of 1897 and has not been exceeded since.

REMARKS.—Records good. Flow regulated by Orwell Reservoir (capacity, 14,100 acre-ft at elevation 1,070 ft above 
mean sea level, adjustment of 1912); Lake Traverse (capacity, 137,000 acre-ft), available for flood control; 
numerous other controlled lakes and ponds, and several powerplants. Records of chemical analyses for the 
current year are published in Part 2, Water Resources Data for North Dakota.

OI3CHA«GE, IN CUBIC PER SECOND, KATE" YEA« OCTOBER 1*71 TO SEPTEMBER 1972

DAY

1
2
3
4

5

6
7
8
9

10

11
12
13
14

15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
«IN
AC-PT

CAL »«
»TH YH

OCT

1A9
191
178
186
1*3

189
187
187
194
194

194
197
199
197
199

217
223
223
207
229

271
307
307
310
307

310
31 4
317
310
352

7,416 14
239
352
178

14,710 29

1971 TOTAL
1972 TOTAL

N0«

338
348
412
440
429

274
338
429
600
564

446
408
401
404
401

415
443
528
652
680

664
6*0
680
680
680

664
556
415
395
380

,744 19
49!
68 C
?74

,240 39

125»685
319,323

DEC

350
560
570
600
680

670
670
580
520
640

680
690
660
665
680

670
560
520
640
720

700
6PO
670
720
680

700
640
680
6<94
702

,S7«
6U1
720
350

,"20

MEAN
Mt AN

JAN

666
647
630
623
619

637
662
649
635
620

611
615
600
600
5S>0

590
590
580
560
5*0

5*50
5 70
570
570
SOU

560
560
550
550

530

10.466
5VI>
666
530

36,640

3«.u M
87? "><

PEB

520
522
510
492
482

477
475
477
454
466

493 
«75 
<»94 
491 
«76

456
45P 
«27 
415 
«47

458
450

449 
1*46

<*52 
U93 
529 
532

13,77" 
475 
532

27,320

847
3,310

MA"

534
564
562
558
530

541
551
540
552
600

600
589
604
656
812

1.110 
) ,140 
2,780 
3,310
3,?30

2,960
2,710
1,960
1,310
1,110

1,250 
1,360 
1,320 
1,380 
1,790 
1,«90

40,152
1,295
3,310

530 
79.64U

MJN 86 
*IN 178

APR

1,890
1,890
1,880
1,860
1,860

1,850 
1,«50 
1,8?0 
1,790 
1.750

1,780
l,«20
,870
r*50
.8UO

.620

.800
,790

1,780
1,760

1,730 
1,710 
1,700 
1,69Q 
1,680

1,660
1,610
1,410
1,160
1,110

52,010
1,734
l,69u
1*110

103,200

MAY

1,090
1,080
1,070
1,060
1,100

1,110
1,120
1,120
1,120
1,120

1,120
1,130
1,180
1,100
1,190

1,260
1,390
1,390
1,350
1,300

1,780
2,100
1,930
1,740
1,730

1,960
2,250
2,440
2,600
S.noo 
2,530

47,760
1,541
3,000
1,070

94,730

JUN

2,100 
1,800 
1,870 
1,95" 
1,980

1,960
1,940
1,910
1,870
1,830

1,810
1,770
1,740
1,700
1,660

1,630
1,580
1,480
1,470
1,420

1,300 
1,260 
1,17" 
1,070 
1,040

1,030
1,020
1,030
1,020

996

(16,1106
1*547
2,100

996
92,050

JUL

962
936
904
873
850

806
741
704
657
641

628
741
985

1,010
1,030

992 
933 
t>H3
838
770

731
689
755
814
804

797
829
839
864
920
912

25,838
833

1,030
628

51,250

AUG

864
764
740
731
671

616
616
616
608
648

724
728
682
642
623

596
558
594
585
576

546
550
550
547
548

571
575
566
571
569
567

19,344
624
864
546

38,370

SEP

572
566
559
552
560

558
482
464
469
456

455
428
382
380
376

37«
377
380
385
394

455
476
472
461
454

446
423
394
394
395

13,539
4S1
572
374

26,850

AC-PT 249,300 
AC-FT frJ3,400



RED RIVER OP THE NORTH BASIN 

05054000 Red River of the North at Fargo, N. Dak.

47

LOCATION.—Lat 46°51'40", long 96°47'00", in NW^NWJj sec.18, T.139 N., R.48 W., Cass County, at city waterplant 
on 4th St. S. in Fargo, 25 miles upstream from mouth of Sheyenne River and at mile 453.

DRAINAGE AREA.—6,800 sg mi, approximately.

PERIOD OF RECORD.—May 1901 to current year. Published as "at Moorhead, Minn." 1901. Monthly discharge only 
for some periods, published in WSP 1308.

GAGE.—Water-stage recorder and concrete control. Datum of gage is 861.8 ft above mean sea level. Oct. 1, 1960, 
to Sept. 30, 1962, water-stage recorder at present site at datum 5.6 ft higher, since Oct. 1, 1960, auxil 
iary water-stage recorder 2 miles upstream. See WSP 1728 or 1913 for history of changes prior to Oct. 1, 
1960.

AVERAGE DISCHARGE (UNADJUSTED).—71 years, 541 cfs (392,000 acre-ft per year); median of yearly mean discharges, 
440 cfs (319,000 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 7,250 cfs Mar. 24 (gage height, 25.36 ft); minimum, 181 cfs Oct. 5-9 
(gage height, 13.90 ft).

Period of record: Maximum discharge, 25,300 cfs Apr. 15, 1969 (gage height, 37.34 ft); no flow for many 
days in each year for period 1932-41, Sept. 30, Oct. 1, 2, 1970.

Flood of Apr. 7, 1897 reached a stage of 39.1 ft, present datum (discharge, 25,000 cfs) at site 1.5 miles 
downstream.

REMARKS.—Records good. Flow regulated by Orwell Reservoir (capacity, 14,100 acre-ft at elevation 1,070 ft 
above mean sea level, adjustment of 1912); Lake Traverse (capacity, 137,000 acre-ft, available for flood 
control); other controlled lakes and ponds and several powerplants. Some small diversions for municipal 
supply. Figures of daily discharge do not include diversion by cities of Fargo and Moorhead. Records of 
water temperatures for current year are published in Part 2 of Water Resources Data for North Dakota.

REVISIONS (WATER VEARS).—WSP 1308: 1902-4, 1906-7, 1910-14, 1916, 1918, 1924. WSP 1388: 1905-6, 1917-20(M), 
1935(M), 1938-39(M), 1943.

DJ8CHAB6E, IH CUBIC FEET PER SECOND, WATER YEAH OCTOBfcU 1971 TO SEPTEMBER 1972

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT
(+)

MEAN*
AC-PT*

OCT

190
246
222
216
190

161
161
181
161
190

166
166
166
166
166

199
310
392
392
332

266
262
277
316
344

350
350
339
332
332

6*161 16
263
436
181

16,190 36
643
274

16,830 36

NOV

517
566
562
560
560

54$
392
332
299
374

596
706
666
660
626

605
60S
636
644
692

796
572
626
636
652

772
660
786
700
A 3 AOeo

,205
607
860
299
,110
651
618
,760

DEC

449
366
356
366
436

462
552
598
552
456

360
404
552
700
724

690
660
640
636
640

650
660
750
700
650

625
605
598
570
560
580 

17,627 17
569
750
356

34,960 34
683
580

35,650 34

JAM

600
590
585
580
575

575
575
575
575
575

570
570
565
560
$60

555
550
540
545
550

545
540
540
530
530

530
525
525
520 
510
510

,175
554
600
510
,070
737
566
,800

FEB

510
495
460
440
460

440
440
420
430
435

435
425
U30
420
385

385
360
375
350
330

325
325
360
360
360

360
400
410
435

11,840
406
510
325

23,480
824
423

24,310

MAR

455
470
480
490
490

490
500
500
500
510

520
520
530
540
710

1,600
3,200
4,300
5.100
5,700

6,100
6,600
6,990
7,080
6,420

4,810
3,150
2,270
1 ,900
1,800
1,800 

76,525
2,469
7,n80

455
151,800

807
2,482

152,610

APR

2,200
2,250
2,320
2,440
2,490

2,490
2,500
2,440
2,400
2,420

2,440
2,320
2,900
3,500
3,200

2,770
2,40U
2,200
2,000
1,480

,930
,690
,850
,630
,*20

1,620
1,790
1,770
1,700 
1,600

67,660
2,255
3.500
1,600

134,200
676

2,267
134,490

HAY

1,430
1,340
1,320
1,300
1,320

1,310
1,300
1,330
1,370
1,370

1,370
1,360
1,500
2,250
2,300

1,000
l,7bO
1,740
1,«50
1,850

l,«5o
2,200
2,750
3,250
3,250

2,500
2,210
2,000
3,150 
3,750
u,120 

62,610
2,020
u,l?0
1,300

121,200
764

2,032
125,000

JUN

4,140
3,670
2,700
2,200
2,150

2,100
2,000
1,900
1,850
1 ,800

1,800
1,760
1,750
1,740
1,700

1 ,670
1,650
1,6*0
1,600
1,500

.520

.490
,460
,300
,210

,120
,070
,060
,050
.030

53,610
1,767
1,140
1,030

10t>,300
1,090
1,805

107,400

OBSERVED
CAL YR
WTR YR

1971 TOTAL
1972 TOTAL

145,618
397,117

. 00 MEAN

.00 MEAN 1

~399

,085
MAX 1,850
MAX 7,080

MIN 0
MIN 181

AC-FT
AC-PT

288,800
787,700

JUL
1.030
1,000

468
941
896

869
852
812
756
700

6U4
636
732
P87
860

1,070
1,210
1,160
1,070
1,000

932
696
91"
923
059

1,0"0
,100
,120
,090 
.050
,1)10 

29,127
9(10

1,210
636

57,770
1,016

956
58,790

AUG

1,010
1,000

941
852
812

?4g
780
692
668
664

676
700
76<1
764
716

668
6Uu
62«
652
700

660
628
590
566
56fi

56P
568
56ft
568 
575
590

21,550
605

1,010
566

42,740
889
710

43,630

SEP

560
552
560
552
531

510
510
517
475
436

423
uul
442
mo
374

356
3<iu
34«
350
356

368
362
366
423
436

442
430
43U
36<?
344

mmmmmm

13,027
U34
560
344

25, 6"g
838
448

26,680

ADJUSTED
MEAN
MEAN 1,

Wl2 AC-FT
098 AC-FT

298,200
797,300

Diversions in acre-feet by cities of Fargo and Moorhead. 
Adjusted for diversion by Fargo and Moorhead.
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05061000 Buffalo River near Hawley, Minn.

LOCATION.—Lat 46 e 51'00", long 960 19'45 M , near center of SEfc sec.14, T.139 N., R.45 W., Clay County, near left 
downstream end of bridge on farm lane, 2 miles southwest of Hawley.

DRAINAGE AREA.—322 sq mi.

PERIOD OF RECORD.—March 1945 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,111.91 ft above mean sea level, datum of 1929. Prior to Jan. 
29, 1953, nonrecording gage at bridge 1,800 ft upstream at datum 3.17 ft lower.

AVERAGE DISCHARGE.—27 years, 73.1 cfs (52,960 acre-ft per year).

EXTREMES.—Current years Maximum discharge, 1,310 cfs Mar. 25 (gage height, 8.35 ft); maximum gage height, 8.54 
ft Mar. 17 (backwater from ice); minimum discharge, 18 cfs Sept. 25 (gage height, 3.33 ft).

Period of record: Maximum discharge, 1,880 cfs Apr. 9, 1969 (gage height, 9.07 ft); maximum gage height, 
9.31 ft Aug. 5, 1955; minimum discharge, 4.8 cfs Aug. 27, 1969; minimum gage height, 2.55 ft Sept. 5, 1961.

Maximum stage known, about 11.3 ft, present datum, spring of 1921, from information by local resident.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 1308i 1945-46(M), 1948(M).

DAY OCT

DISCHARGE? IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 197Z 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL Y»
WTR YR

48
67
91
96
93

85
77
72
69
66

63
60
56
54
54

53
81
153
194
181

168
160
162
152
140

132
128
133
144
158
208 —

3,398 5
110
208
48

6,740 10

1971 TOTAL
1972 TOTAL

249
250
257
261
251

230
205
18Q
160
155

155
160
165
176
181

181
182
187
186
175

162
150
142
138
135

130
127
124
120
117

....

,291
176
261
117

,490

24,344
45,689

113
110
107
104
102

99
95
90
84
78

72
68
64
61
57

54
52
50
47
45

44
42
41
40
39

38
37
37
36
36
35

1,977
63.8
113
35

3,920

MEAN
MEAN

35
34
34
34
33

33
33
32
32
32

31
31
31
30
30

30
30
30
30
29

29
29
29
29
29

29
28
28
28
28 -
28

948
30.6

35
28

1,880

66.7 MAX
125 MAX

28
27
27
27
27

27
28
28
28
28

28
28
28
28
29

29
29
29
29
30

30
31
31
32
32

32
32
33
33

.....
—— —

848
29.2

33
27

1,680

324
1*030

33
33
33,
33
34

34
35
36
39
46

51
55
63
86
125

1TO
230
275
340
480

600
665
770
840

1,030

918
770
620
541
451
372

9,808
316

1,030
33

19,450

MIN 11
MIN 19

320
307
330
353
316

317
305
294
274
269

276
299
416
548
609

638
600
541
487
441

402
371
354
348
338

320
305
287
271
256

————

11,192
373
638
256

22,200

AC-FT 48,
AC-FT 90,

244
237
230
218
218

232
231
221
216
207

198
191
207
245
268

247
237
222
202
185

186
179
180
183
178

194
197
209
217
222
216

6,617
213
268
178

13,120

290
620

208
193
175
155
139

126
115
105
97
89

84
79
74
75
76

71
66
64
65
68

66
63
59
57
55

54
56
55
51
49

—— — —

2,689
89.6
208
49

5,330

47
46
46
46
44

42
42
41
40
39

38
37
37
37
36

36
35
34
34
33

33
35
41
41
37

35
33
34
32
30
28

1,169
37.7

47
28

2,320

27
26
25
25
25

30
36
43
44
43

43
40
37
33
32

31
31
30
29
28

30
33
37
38
36

34
32
31
30
29
29

1,017
32.8
44
25

2,020

29
29
28
28
28

29
30
28
25
24

24
25
27
30
30

27
25
26
22
21

21
19
22
20
19

20
19
20
20
20

--— —— •

735
24.5

30
19

1,460
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05061500 South Branch Buffalo River at Sabin, Hinn.

49

LOCATION.—Lat 46 e46'20", long 96 e37'40", in SW^SW^ sec.9, T.138 N., R.47 W., Clay County, near center of span 
on downstream side of highway bridge, 0.3 mile downstream from Stony Creek and 1 mile east of Sabin.

DRAINAGE AREA.—522 sq mi.

PERIOD OF RECORD.—March 1945 to current year.

GAGE.—Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 902.39 ft above mean 
sea level, datum of 1929 (levels by Soil Conservation Service). Prior to Aug. 17, 1948, nonrecording gage at 
site 1 mile downstream at different datum.

AVERAGE DISCHARGE.—27 years, 55.4 cfs (40,140 acre-ft per year).

EXTREMES.—Current yean Maximum discharge, 2,140 cfs Mar. 17 (gage height, 14.39 ft, backwater from ice); 
minimum daily, 1.0 cfs Feb. 3-11.

Period of record: Maximum discharge, 6,410 cfs Apr. 10, 1969 (gage height, 18.12 ft); no flow for many 
days in most years.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 1308: 1949(M).

DISCHARGE, IN CJRIC FFFT PER SECOND, WATLR YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT DEC FE8 APR JUN JUL AUG SEP

1
2
3
if
5

6
J
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC- FT

CAL YR
dTR YR

9.8
19
28
24
24

22
19
20
21
22

21
21
20
20
22

23
25
41
65
78

83
78
72
60
51

42
38
36
35
34
50 

1,123.8
36.3

83
9.8

2,230

1971 TOTAL
1972 TOTAL

110
124
130
139
123

112
96
77
67
58

53
50
49
51
60

81
96

110
113
117

95
75
55
45
41

38
36
34
33
32

2,300
76.7

139
32

4,560

13,678
25,088

31
29
27
25
24

23
21
20
19
18

16
15
14
13
13

12
11
10
10
9.5

9.0
8.7
8.5
8.2
8.0

7.7
7.5
7.3
7.1
6.9
6.7 

446.1
14.4

31
6.7
885

.00 MEAN

.10 MEAN

6.5
6.4
6.2
6.1
5.8

5.4
5.1
4.7
4.2
3.3

3.6
3.3
3.0
2.8
2.6

2.3
2.1
1.9
1.7
1.6

1.5
1.4
1.3
1.3
1.2

1.2
1.2
1.1
1.1
1.1
1.1 

92.6
2.99
6.5
1.1
184

37.5
68.5

l.l
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.1
1.1
1.2
1.2

1.2
1.3 1
1.3 1
1.3 1
1.3

1.3
1.3
1.4
1.4
1.4

1.4
1.4
1.4
1.4

—————

34.5 9
1.19
1.4
1.0

68

MAX 299
MAX 1,880

1.5
1.5
1.5
1.6
1.6

1.7
1.8
1.9
2.0
2.0

2.1
2.5
3.5

30
120

500
,880
,510
,060

902

801
669
548
476
380

270
184
139

92
80
72 

,738.2
314

1,880
1.5

19,320

MIN 0
MIN 1.0

68
74
76
73
70

68
66
64
70
85

110
128
356
575
548

420
303
220
175
144

125
119
117
115
114

111
102
92
86
80

4,754
158
575
64

9,430

AC-FT
AC-FT

76
74
72
71
71

75
115
129
124
108

94
87

155
305
396

434
444
308
142
126

117
108
300
294
179

118
95

150
270
250 
152

5,439
175
444

71
10,790

27,130
49,760

101
79
65
50
42

36
31
28
23
18

16
15
13
11
10

9.3
8.4
8.1
7.9
8.4

10
12
8.9
7.2
5.0

3.7
3.8
3.4
2.9
4.0

641.0
21.*

101
2.9

1,270

5.3
4.7
3.4
2.9
2.5

2.3
2.6
2.7
2.7
2.8

2.7
2.1
1.9
7.0
9.5

7.0
5.5
3.6
2.8
3.2

3.5
6.5
9.5
8.9
8.2

8.2
7.6
6.7
7.7
8.2
6 Q * V

159.1
5.13
9.5
1.9
316

6.0
4.9
4.0
3.5
3.2

3*0
3.6
5.8
7.0
9.7

9.8
12
16
14
11

8.9
6.7
5.5

10
12

11
8.6
6.9
5.7
4.9

6.2
7.4
6.7
5.8
4.9 
5.7

230.4
7.43

16
3.0
457

4.3
3.7
4.8
4.2
3.8

4.3
3.7
3.7
3.5
3.4

3.6
3.6
5.0
4.4
3.1

3.8
5.5
4.6
4.0
4.4

5.2
3.8
3.2
2.9
2.7

4.0
5.8
5.5
6.5
8.4

129.4
4.31
8.4
2.7
257
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05062000 Buffalo River near Dilworth, Minn.

LOCATION.—Lat 46e 57'40", long 96e 39'40", in SW%SE% sec.6, T.140 N., R.47 W., Clay County, on left bank 4.5 
miles southeast of Kragnes, 6.5 miles northeast of Dilworth, and 9 miles downstream from South Branch.

DRAINAGE AREA.—1,040 sq ml, approximately.

PERIOD OF RECORD.—March 1931 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 878.31 ft above mean sea level, datum of 1929 (levels by Corps of 
Engineers). Prior to Apr. 5, 1937, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.—41 years, 125 cfs (90,560 acre-ft per year).

EXTREMES.—Current yeart Maximum discharge, 2,590 cfs Mar. 19 (gage height, 19.36 ft, backwater from ice); 
minimum, 20 cfs Sept. 24 (gage height, 2.50 ft).

Period of record: Maximum discharge, 10,400 cfs Apr. 11, 1969 (gage height, 25.55 ft); no flow at times 
in 1936.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 1308: 1931(M) .

DISCHARGE* IN CUBIC FEET PEP SECOND. WATER YEAP OCTOBER 1971 TO SEPTEMBER 1972

DAY

1
?
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
?0

21
22
?3
24
?5

26
?7
?A
29
30
31

TOTAL
Mr AN
MAX
MTN
AC-FT

CAL YP
WTR Y"

OCT

53
66
96
119
139

154
153
144
136
127

122
116
112
109
106

104
170
237
277
34 J

34?
3?6
304
?84
264

244
231
218
2^6
209
245

5,754 9
186
34?
53

11.410 18

1971 TOTAL
197? TOTAL

NOV

31?
374
425
442
436

377
320
29?
?81
?8?

2«3
?S4
285
288
?89

209
315
332
347
353

3?1
298
292
287
?7?

251
231
212
197
184

,161
305
442
184

,170

41,254
81 ,400

OEC

172
162
153
148
145

142
137
132
123
118

113
108
103
100
95

90
86
82
79
75

72
69
66
63
61

58
56
53
51
40
47

3,008
97.0
172
47

5,970

MFAN
MFAN

JAN

45
43
42
40
39

38
38
37
36
36

35
35
35
35
34

34
34
34
33
33

33
32
32
32
32

32
31
31
31
31
30

1,083
34.9

45
30

2.150

113 MAX
??3 MAX

FEB

30
30
30
30
30

30
?9
?9
?9
?9

?9
?9
30
30
30

30
30
30
30
30

30
30
31
31
32

33
33
34
35

883
30.4

35
29

1,750

485
2,5?0

MAP

36
36
37
37
38

40
4?
44
48
53

58
62
66
86
no
375
720

1.510
2,520
?,360

?,1?0
1,780
1,510
1,410
1,3?0

l.?40
1,160
1.010
846
74?

?2,146
714

2,520
36

43,930

"IN 12
WIN 21

APR

639
557
483
470
461

452
443
433
425
404

408
434
690
880
979

1,100
1,130
1,060
943
836

750
673
615
57?
538

513
400
46?
435
407

18, 6«2
623

1,130
404

37.060

AC-FT 81
AC-FT 161

MAY

380
361
347
334
3?6

344
364
368
378
370

350
326
342
531
615

670
720
694
576
436

353
320
320
41?
473

422
353
320
333
408
462

13.008
420
720
320

25,800

.830
,600

JUN

425
359
307
270
238

211
186
169
153
138

124
113
104
95
87

87
87
81
77
74

75
77
75
72
68

63
50
58
59
55

4,046
135
425
55

8,030

JUL

50
49
47
46
45

45
44
43
40
40

39
36
34
36
36

38
49
47
42
39

39
41
51
58
56

55
52
50
49
49
45

1,390
44.8

58
34

2,760

AUG

39
35
32
31
29

31
38
42
51
60

64
65
64
61
56

51
49
46
44
41

38
40
54
55
56

55
51
47
42
39

1,444
46.6

65
29

2,860

SEP

38
36
35
37
34

31
29
30
32
30

28
26
29
30
32

34
40
36
32
29

29
24
22
21
26

26
22
22
22
23

885
29.5

40
21

1,760
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05062500 Wild Rice River at Twin Valley, Minn.

LOCATION.—Lat 47°16»00", long 96«14»40", in NE% sec.27, T.144 N., R.44 W., Norman County, on left bank 100 ft 
upstream from highway bridge, 0.8 mile northeast of village of Twin Valley, and 2 miles upstream from small 
tributary.

DRAINAGE AREA.—888 sq mi.

PERIOD OF RECORD.—June 1909 to September 1917, July 1930 to current year. Monthly discharge only for some 
periods, published in MSP 1308.

GAGE.—Mater-stage recorder. Datum of gage is 1,008.16 ft above mean sea level, datum of 1929 (Corps of Eng 
ineers bench mark). June 1909 to September 1917, nonrecording gage at site a quarter of a mile downstream at 
different datum. July 23, 1930, to Nov. 24, 1934, nonrecording gage at highway bridge 100 ft downstream from 
present site at present datum. Nov. 25, 1934, to Aug. 2, 1950, water-stage recorder 80 ft upstream from pre 
sent site at present datum.

AVERAGE DISCHARGE.—50 years, 169 cfs (122,400 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 2,220 cfs Mar. 21 (gage height, 9.66 ft, backwater from ice); maxi 
mum gage height, 11.93 ft Mar. 20 (backwater from ice); minimum discharge, 39 cfs July 18; minimum gage 
height, 1.47 ft Oct. 1.

Period of record: Maximum discharge, 9,200 cfs July 22, 1909 (gage height, 20.0 ft, site and datum then 
in use), from rating curve extended above 3,300 cfs; minimum, 0.5 cfs Nov. 4, 1939.

REMARKS.—Records fair. Flow slightly regulated by Rice Lake and many other small lakes above station. 

REVISIONS (MATER YEARS) .—MSP 955: 1941. MSP 1308: 1915(M), 1917(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEB MAR APR NAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL VR
MTR VR

57
20B
286
2BO
271

233
200
174
157
157

147
133
128
116
114

117
628

1,010
1,110

878

703
586
509
444
398

371
363
348
341
4^4y^y
478 — 

11,288 14
364

1,110
57

22,390 29

1971 TOTAL
1972 TOTAL

633
752
794
758
713

648
555
451
420
453

497
516
516
524
567

569
560
552
533
509

431
358
312
308
291

295
297
293
280
9AJLt^^

,629
488
794
244

,020

69,592
117,162

212
190
174
165
160

155
150
143
136
130

125
122
119
117
115

112
110
108
105
104

103
101

99
98
96

95
94
93
92
91
91 

3,805
123
212
91

7,550

MEAN
MEAN

90
90
89
88
87

86
85
84
83
82

81
80
80
79
78

77
76
75
74
73

72
71
70
70
69

68
68
67
67
AAOO

65 

2,390
77.1

90
65

4,740

191 MAX
320 MAX

65
64
62
62
61

61
60
59
59
59

59
58
58
58
58

58
57
57
57
57

57
56
56
56
56

56
56
56
56

1,694
58.4

65
56

3,360

1,110
1.770

57
58
59
59
61

63
65
67
68
68

67
65
64
66
71

100
250
750

1,100
1,480

1,760
1,430
1,030

910
820

750
680
633
596
588
617 

14,452
466

1,760
57

28,670

MIN 20
MIN 40

564
579
630
545
533

567
622
591
557
555

574
646

1,390
1,770
1,750

1,740
1,670
1,520
1,350
1,260

1,210
1,170
1,200
1,270
1,270

1,230
1*150
1,080
1,030

Qltfc»M~

31,007
1,034
1,770

533
61,500

AC-FT 138
AC-FT 232

942
906
875
850
822

811
808
802
781
752

729
706
703
784
861

889
850
794
737
690

648
620
586
557
543

533
524
516
540
600
660 

22,419
723
942
516

44,470

,000
,400

670
630
570
510
450

400
370
340
310
290

265
245
230
215
200

192
184
174
164
157

153
145
135
126
119

112
106
100

97
92

7,751
258
670

92
15,370

84
78
73
68
66

66
63
61
61
65

62
66
68
65
56

49
43
40
41
53

72
79

138
207
247

230
185
150
170
150
120

2,976
96.0

247
40

5,900

93
80
69
60
55

66
83

119
152
166

159
149
137
132
130

129
117
113
105
96

91
95
88
84
81

75
71
66
65
64
&oOT

3,059
98.7

166
55

6,070

71
71
73
71
64

58
58
56
54
53

50
47
53
62
66

65
62
61
60
59

48
44
45
52
47

43
47
53
51
48

1,692
56.4

73
43

3,360

NOTE.—No gage-height record Jan. 4 to Feb. 8.



52 RED RIVER OF THE NORTH BASIN

05064000 Wild Rice River at Hendrum, Minn.

LOCATION.—Lat 47°16'05", long 96°47'50", in SEfc sec.19, T.144 N., R.48 W., Norman County, near center of span 
on downstream side of highway bridge, 0.5 mile east of Hendrum and 4 miles upstream from mouth.

DRAINAGE AREA.—1,600 sq mi, approximately. 

PERIOD OF RECORD.—March 1944 to current year.

GAGE.—Nonrecording gage and crest-stage gage. Datum of gage is 836.75 ft above mean sea level, datum of 1929 
(levels by Corps of Engineers).

AVERAGE DISCHARGE.—28 years, 245 cfs (177,500 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 4,550 cfs Apr. 15 (gage height, 23.24 ft); maximum gage height, 
24.50 ft Mar. 22 (backwater from ice); minimum discharge, 54 cfs Sept. 24, 25; minimum gage height, 2.75 ft 
Sept. 24.

Period of recordt Maximum discharge, 8,300 cfs Apr. 15, 1969 (gage height, 31.42 ft); no flow some days 
in 1948-49.

REMARKS.—Records good except those for winter period, which are fair. Large part of high flow diverted into 
Marsh River basin at overflow section 3.5 miles east of Ada. Another diversion into Marsh River basin, 
formed 1.5 miles southeast of Ada, diverted water at all stages 1947-51, after which it was closed except 
for small regulated flow diverted at same point. Amount of diversion not known.

REVISIONS (WATER YEARS) .—«SP 1728t 1958.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23

25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

DCT

80
144
573
760
668

534
431
372
319
279

259
250
245
216
190

213
319

1,190
2,400
2,750

2,610
1,820
1,150

894
751

673
619
568
544 
530
713

23,064
744

2,750
80

45,750

NOV

1.330
1,550
1,580
1,500
1,270

1,100
950
770
676
638

660
700
741
750
762

879
852
852
821
789

660
594
475
430
390

375
370
370
365 
315

______

23,514
784

1*580
315

46,640

1971 TOTAL 105,807
1972 TOTAL 187,175

OFC

270
250
235
225
215

210
205
195
180
170

165
160
155
152
150

147
145
142
140
138

135
133
130
126
122

118
115
112
110 
108
108

4,966
160
270
108

9,850

MEAN
MEAN

JAN

106
104
104
102
102

100
100
98
98
96

96
94
94
92
92

92
90
90
90
88

88
86
86
84
82

82
80
80
78 
76
76

2,826
91.2
106
76

5*610

290 MAX
511 MAX

FEB

76
75
75
75
74

74
74
73
73
72

71
71
70
70
69

69
69
6B
68
67

67
67
67
66
66

66
66
66
66

______

2,030
70.0

76
66

4,030

2,750
4,540

MAR

66
66
68
70
73

75
78
80
81
82

82
81
80
80
92

250
570

1,020
1,750
2,350

2,890
3,320
3,300
2,800
2,450

2,200
1,900
1,530
1^280 
1,070

856

30,690
990

3*320
66

60,870

MIN 28
MIN 54

APR

809
745
870
960
884

792
856
884
818
770

802
1*060
2,770
4,100
4,540

4,450
4,000
3,310
2,600
1,970

1,620
1,470
1,420
1,510
1,630

1,550
1,420
1,300
1,190 
1,110

______

52,210
1,740
4,540

745
103,600

AC-FT 209,
AC-FT 371,

MAY

1,060
1,000

958
924
88B

872
953
970
926
868

845
767
745
883

1,580

1,670
1,380
1,110
970
857

782
718
682
665
654

660
659
629
645 
671
763

27,754
895

1*670
629

55,050

900
300

JUN

830
877
780
7io
613

531
463
421
38B
354

325
306
280
260
242

223
210
202
194
188

187
177
171
153
138

134
124
118
118 
113

______

9,852
328
877
113

19, 540

JUL

108
105
98
91
84

82
80
79
79
77

76
76
71
81
76

72
71
60
59
89

78
162
150
483
475

349
317
275
288 
285
232

4,708
152
483
59

9,340

AUG SEP

180 67
152 72
121 69
108 67
96 67

92 67
89 67
106 65
129 61
165 61

183 57
174 59
162 61
157 65
148 66

138 64
129 61
124 61
118 61
112 61

108 59
128 55
112 55
108 54
94 54

88 62
81 59
76 66
73 65 
70 66
66 -Lm-j-m —

3,687 1,874
119 62.5
183 72
66 54

7,310 3,720
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05064500 Red River of the North at Halstad, Minn.

LOCATION.—Lat 47°21'10", long 96°50'50", on line between sees.24 and 25, T.145 N., R.49 w., Traill County, on 
left bank on upstream side of highway bridge, 0.5 mile west of Halstad, 2.5 miles downstream from Wild Rice 
River, and at mile 375.2.

DRAINAGE AREA.—21,800 sg mi, approximately (includes 3,800 sg mi in closed basins).

PERIOD OF RECORD.—April 1936 to June 1937 (no winter records), April 1942 to September 1960 (spring and summer 
months only), May 1961 to current year.

GAGE.—Water-stage recorder. Datum of gage is 826.65 ft above mean sea level. Prior to July 17, 1961, nonre- 
cording gage at same site and datum.

AVERAGE DISCHARGE.—11 years, 1,867 cfs (1,353,000 acre-ft per year); median of yearly mean discharges, 1,760 
cfs (1,280,000 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 16,200 cfs Mar. 24 (gage height, 28.96 ft); minimum, 434 cfs Oct. 1 
(gage height, 3.27 ft).

Period of record: Maximum discharge, 35,700 cfs Apr. 18, 1969 (gage height, 38.29 ft); minimum discharge 
observed, 5.4 cfs Oct. 8, 9, 12-14, 1936.

Flood in 1897 reached a stage of about 38.5 ft.

REMARKS.—Records good. Some regulation by many controlled lakes and reservoirs on tributaries. Records o£ 
chemical analyses for the current year are published in Part 2 of Water Resources Data for North Dakota.

REVISIONS (WATER YEARS) .—WSP 1388: 1936, 1950. WSP 1728: Drainage area.

DAY OCT

OISCHAR6E, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAM FEB MAR APR HAY JUS JUL AUG SEP

1
2
3
4
5

6
7
0
9
10

11
12
13
14
15

1*
17
1«
19
20

21
22
23
2«
25

2*
27
2B
29
30
31

TOTAL
NIAN
MAX
MIN
AC»FT

C«L V*
KT« Yd

474
636
060

1,310
1,190

1,030
933
041
001
7SB

740
733
704
654
625

593
697

2,«10
4,060
4,520

4,520
3*910
2,990
2,340
1,980

1,780
1,640
1,590
1,470
1,«50
1,«70 

49,677
1»*0»
4,520

474
98,510

2,160
2,650
2,040
2,900
2,030

2,570
1,910
1,560
1,520
1,470

1,430
1,400
1,350
1,000
1,770

1,650*
1,530
1,490
1,420
1,400

1,430
1,510
1,580
1,400
1,400

1,450
1,550
1,670
1,750
1,740

•••••• 

§1,110
1,771
1,900
1,350

105,400

1971 TOTAL 439,905
1972 TOTAL 928,891

,710
,620
,450
,200
,160

,120
,150
,100
,200

1,230

1,220
1,150
1,040

990
1,050

1,170
1,200
1,150
1,130
1,110

1,100
1,110
1,100
1,090
1,000

1,070
1,060
1,050
1,060
1,040
1,020 

16,090
1,164
1,710

990
71,580

MEAN
MIAN

,030
,030
,040
,040
,040

,020
,000
,000

1,000
1,000

1,000
1,010
1,010
1,010

992

940
933
930
925
920

920
920
920
910
910

910
900
900
900
900 
895

29,B53
963

1,040
895

59,210

1,202
2,S3B

091
902
902
090
090

090
090
891
003
064

057
041
B23
012
001

805
012
012
B00
B00

7BO
765
762
762
769

776
7BO
700
769

••»•••

24,015
810
902
762

47,630

MAX 5,400
MAX 16,200

772
703
805
812
026

034
03«
034
026
019

016
023
B41
B91

1,020

1,640
3,950
6,020
8,970
10,600

12,500
15,500
15,100
15,700
16,200

15,600
14,200
12,300
9,900
7,300
5,600 

194,416
5,949
16,200

772
365, BOO

MIN
MIN

4,750
4,600
4,010
5,160
5,300

5,500
5,600
5,700
5,600
5,500

5,650
6,300
10,000
12,900
13,900

13,900
12,100
10, BOO
9,600
0,550

7,420
6,630
6,180
6,000
5,940

5,760
5,550
5,320
5,120
4,930

•••••• 

215,070
7,169
13,900
4,600

426t.*00

1BO AC-
474 AC-

4,600
4,300
4,030
3,730
3,470

3,340
3,350
3,370
3,320
3,260

3,100
3,100
3,100
3,630
5,250

6,630
6,350
5,500
4,920
4,520

4,170
3,060
3,060
4,240
4,730

5,200
5,300
4,000
4,720
5,650
6,600 

136,400
4,400
6,630
3,100

270,500

FT 870,

7,300
7,400
6,860
6,160
5,270

4,550
4,lttO
3,940
3,700
3,500

3,400
3,260
3,130
2,960
2,800

2,670
2,560
2,470
2,410
2,360

2,280
2,190
2,120
2,040
1,930

,040
,730
,650
,590
,560

99,950
3,332
7,400
1,560

190,300

400

1,530 ,610
1,520 ,520
1,490 ,450
1,450 ,370
1,400 ,270

1,350 ,190
1,310 ,190
1,200 ,100
1,250 ,150
1,210 ,110

1,140 ,090
1,080 ,090
1,040 ,000
1,050 ,090
1,170 ,110-

1,330 ,100
1,460 ,060
1,520 1,010
1,540 967
1,590 936

1,490 952
1,450 1,070
1,510 1,140
1,860 1,040
1,960 940

1,880 920
1,830 940
1,750 990
1,790 974
1,810 936 
1,720 910

45,760 34,393
1,476 1,109
1,960 1,610
1,040 910

90,760 68,220

902
902
853
012
790

700
769
765
758
747

700
672
664
700
662

636
509
559
550
541

51B
504
527
547
559

603
625
632
625
618

••••»»

20,137
671
902
504

39,940

FT 1,842,000
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05067500 Marsh River near Shelly, Minn.

LOCATION.— Lat 47»24'45", long 96»45'50", in NEfciNWfc sec. 3, T.145 N., R.48 W., Norman County, near center of span 
on downstream truss of bridge, 3.8 miles southeast of Shelly and 10 miles upstream from mouth.

DRAINAGE AREA.— 151 sq mi.

PERIOD OF RECORD. — March 1944 to current year. Monthly discharge only for March 1944, published in WSP 1308.

GAGE. — Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 841.14 ft above mean 
sea level, datum of 1929 (levels by Corps of Engineers) . Prior to Oct. 1, 1965, nonrecording gage at datum 
3.0 ft higher.

AVERAGE DISCHARGE.— 28 years, 75.6 cfs (54,770 acre-ft per year).

EXTREMES. — Current yeart Maximum discharge, 2,070 cfs Apr. 15 (gage height, 16.26 ft); no flow on many days.
Period of record: Maximum discharge, 4,660 cfs May 11, 1950 (gage height, 21.96 ft, from floodmark, 

present datum) ; no flow for many days most years .

REMARKS. — Records good. Large part of high flow of Wild Rice River diverted into Marsh River basin at overflow 
section 3.5 miles east of Ada. Another diversion from Wild Rice River formed 1 mile southeast of Ada supple 
mented flow at all stages 1947-51, after which it was closed except for small regulated flow diverted at same 
point for abatement of pollution from Ada sewage plant effluent.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT NOV DEC JAN FE6 MAR APR NAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
HEAN
MAX
MIN
AC- FT

CAL YR
WTR YR

9.8
50
68
38
45

36
26
19
33
31

27
22
18
16
14

16
22
39

165
250

222
185
135

94
69

53
44
36
30
29
38

1,881.8
60.7

250
9.8

3,730

1971 TOTAL
1972 TOTAL

81
131
202
199
153

64
74
66
48
41

38
34
33
34
38

49
50
56
55
53

48
41
35
30
27

25
24
22
19
17

1,807
60.2

202
17

3,580

8,564.
25,380.

14
14
12
11
10

8.5
7.0
6.0
5.5
5.0

4.7
4.4
4.1
3.8
3.5

3.0
2.6
2.3
2.1
1.9

1.8
1.7
1.6
1.5
1.5

1.4
1.4
1.4
1.3
1.3
1.3

141.6
4.57

14
1.3
261

60 MEAN
50 MEAN

1.2
1.2
1.1
1.1
1.0

1.0
.90
.90
.80
.80

.70

.60

.60

.50

.50

.40

.40
.30
.30
.20

.20
.20
.20
.10
.10

.10

.10
0
0
0
0

15.50
.50
1.2

0
31

23.5
69.3

0
0
0
0
0

0
0
0
0

.10

.20

.50

.90
1.6
8.0

65
190
270
385
610

1,010
960
790

1,220
1,460

1,250
720
363
225

————— 185
————— 142

0 9,856.30
0 318
0 1 ,460
0 0
0 19,550

MAX 580 MIN 0
MAX 1,830 MIN 0

103
114
lie
107
126

135
116
112
98

109

126
245

1,170
1,780
1,830

1,170
566
316
205
149

116
100
102
132
133

96
76
68
61
55

————

9,640
321

1,830
55

19,120

AC- FT
AC-FT

51
49
45
43
43

48
55
52
52
45

41
38
42
92

213

164
104
71
56
46

38
35
28
27
24

24
22
20
35
19
19

1,641
52.9
213

19
3,250

16,990
50,340

17
15
12
11
11

8.7
7.7
6.7
6.2
5.3

5.1
4.8
4.5
3.7
3.3

3.1
2.5
2.2
2.0
2.0

1.7
1.6
1.2
.90
.70

.60

.50
.20
.10
.10

_____

141.40
4.71

17
.10
280

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
4.0

12

24
30
21
16
13

9.3
8.2
6.7
6.4
5.8
4.5

163.10
5.26

30
0

324

3.7
2.6
2.3
1.4
1.0

1.2
1.1
2.2
3.1
4.0

4.5
4.3
3.4
2.t
2.0

1.4
1.0
2.2
1.6
2.0

2.3
4.C
4.5
2.5
3.3

4.3
2.0
1.4
1.0
.70

1.4

75.20
2.43
4.5
.70
149

.80

.60

.40

.30

.30

.10
0
0
0
.30

.50

.30
1.2
1.6
1.8

1.6
2.3
2.0
1.2
.70

.60

.30

.10
0
0

.10

.10

.10

.10

.20
• M <• H •

17.60
.59
2.3

0
35



RED RIVER OF THE NORTH BASIN 

05069000 Sandhill River at Climax, Minn.

55

LOCATION.—Lat 47*36'43", long 96*48*52", in NE%NE% sec.30, T.148 N., R.48 W., Polk County, near center of span 
on downstream side of bridge on U.S. Highway 75 in Climax and 3.7 miles upstream from mouth.

PERIOD OF RECORD.—March 1943 to current year (winter records incomplete in some years). Monthly discharge only 
for some periods, published in WSP 1308 and 1728.

GAGE.—Nonrecording gage and crest-stage gage. Datum of gage is 820.10 ft above mean sea level, datum of 1929 
(levels by Corps of Engineers). Prior to Oct. 1, 1966, nonrecording gage at site 3.2 miles upstream at datum 
12.78 ft higher.

AVERAGE DISCHARGE.—26 years (1946-72), 69.5 cfs (50,350 acre-ft per year).

EXTREMES.—Current yean Maximum discharge, 2,160 cfs Apr. 13 (gage height, 14.03 ft); maximum gage height, 
15.85 ft Mar. 25 (backwater from ice); minimum discharge, 14 cfs Sept. 4, 5, 6; minimum gage height, 4.81 ft 
Sept. 4.

Period of records Maximum discharge, 4,560 cfs Apr. 14, 1965. (gage height, 17.81 ft, site and datum then 
in use); mnvlmum gage height, 28.32 ft Apr. 17, 1969 (from floodmark, backwater from Red River of the North); 
minimum discharge not determined.

REMARKS.—Records good except those for winter periods, which are fair.

REVISIONS (HATER YEARS) .—WSP 13881 1943 (M), 1944, 1947 (M) . WSP 1728t 1951 (M) , 1960 (Average discharge).

DAY OCT

DISCHARGE* IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 .

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

215
412
296
212
200

193
180
179
177
169

158
142
123
95
84

78
120
252
314
296

306
327
339
343
350

310
264
196
196
184 
218 —

279
316
345
369
348

258
240
230
220
220

217
214
212
211
211

211
214
218
214
205

197
175
153
140
130

120
110
105
100
97

6,928 6,279
223
412

78
13,740 12

1971 TOTAL
1972 TOTAL

209
369

97
,450

31,972.
56,633.

93
88
83
80
74

70
«5
61
SB
54

50
48
45
43
42

40
39
38
37
36

36
35
35
34
33

33
33
32
32
32 
32

1,511
48.7

93
32

3*000

1 PEAN
0 MEAN

31
31
31
31
30

30
30
30
29
29

28
28
27
27
26

25
25
25
24
24

23
23
22
22
22

22
21
21
21
21 
21

800
25.8

31
21

1,590

87.6
155

21
20
20
20
20

20
20
20
20
20

20
19
19
19
19

19
19
19
18
18

18
18
18
18
18

18
18
19
19

—————

554
19.1

21
ie

1,100

MAX 1,400
MAX 2,090

19
19
19
19
19

19
19
19
19
19

20
22
34
53
86

175
280
320
290
350

430
410
600
750

1.210

1,250
1,000

820
660
500 
425

9,875
319

1,250
19

19,590

MIN 7.
MIN 14

395
370
365
350
340

340
345
350
365
380

394
765

1*710
2,090
1,860

1,710
1,810
1*460
1,120

851

593
484
487
494
424

383
356
331
297 
279

21,498
717

2,090
279

42,640

1 AC-FT
AC-FT

261
240
225
214
203

217
207
200
193
183

168
166
175
203
224

208
196
182
166
156

147
135
128
120
116

113
107
105
103 
100
93

5,254
169
261

93
10,420

63,420
112,300

91
87
84
77
72

68
62
60
58
60

49
45
51
45
42

39
40
40
41
41

37
38
34
33
32

31
32
32
29
27

1,477
49.2

91
27

2,930

27
27
26
25
24

24
23
22
22
23

22
19
20
20
19

18
16
18
21
28

37
31
31
30
30

37
49
54
53
52
51

899
29.0

54
16

1,780

47
50
50
48
46

47
45
44
41
38

38
38
38
38
35

33
31
30
27
26

26
27
26
24
23

22
21
20
20
20
17

1,036
33.4

SO
17

2,050

17
16
15
14
14

14
16
18
17
16

15
17
26
30
21

19
18
16
16
16

15
15
15
16
16

17
18
19
19 
21

522
17.4

30
14

1,040



56 RED RIVER OF THE NORTH BASIN 

05074000 Lower Red Lake near Red Lake, Mlnn.

LOCATION.—Lat 478 57'27", long 95°16'34", in NW% sec.28, T.152 N., R.36 W., Clearwater County, on left bank just 
upstream from dam at outlet, 13 miles northwest of village of Red Lake.

DRAINAGE AREA.—1,950 sq mi, approximately.

PERIOD OF RECORD.—June 1930 to November 1932 (published as Red Lake at Redby), Nay 1933 to current year (pub 
lished as Red Lake near Red Lake 1933-40) t records on Upper Red Lake published as Red Lake at Haskish, April 
1930 to September 1933, all in reports of Geological Survey. October 1921 to September 1929 gage heights at 
Redby and on Upper Red Lake at Haskish in files of Minnesota Department of Conservation (fragmentary).

GAGE.—Water-stage recorder. Datum of gage is 1,169.00 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers). Nay 1933 to Sept. 6, 1934, staff gage at same site and datum. Staff gages at Haskish 
and Redby at datum 69.00 ft lower.

EXTREMES.—Current yean Maximum gage height, 6.33 ft Nay 25 (affected by wind action); maximum daily, 6.19 ft 
May 29; minimum daily, 4.60 ft Oct. 4, 14.

Period of records Maximum gage height, 9.53 ft June 25, 1950; minimum recorded, 0.80 ft Nov. 20, 1936.

REMARKS.—Hater level subject to fluctuation caused by change in direction and velocity of wind and by seiches. 

MONTHEND GAGE HEIGHT, IN FEET, OCTOBER 1971 TO SEPTEMBER 1972

Oct. 
Nov. 
Dec. 
Jan.

31 ............ 4.63
30 5.44
31 ............ 5.33
31 5.23

Feb. 29 ............ 5.14
Mar. 31 ............ 5.18
Apr. 30 ............ 5.76
May 31 ............ 5.86

June 30 ............ 5.42
July 31 ............ 5.76
Aug. 31 ............ 5.31
Sept.30 ............ 5.01

NOTE.—Mean daily gage heights are available.
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05074500 Red Lake River near Red Lake, Minn.

LOCATION.—Lat 47e 57'27", long 95 e 16'35", in NWfc sec.28, T.152 N., R.36 W., Clear-water County, on left bank 50 
ft downstream from dam at outlet of Lower Red Lake and 13 miles northwest of village of Red Lake.

DRAINAGE AREA.—1,950 sq mi, approximately.

PERIOD OF RECORD.—May 1933 to current year. Monthly discharge only for May 1933, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 1,167.00 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers). Prior to Sept. 7, 1934, nonrecording gage at site 50 ft upstream at datum 2.00 ft 
higher. Sept. 7, 1934, to Nov. 26, 1951, water-stage recorder at present site at datum 2.00 ft higher.

AVERAGE DISCHARGE.—39 years, 464 cfs (336,200 acre-ft per year).

EXTREMES.—Current yean Maximum daily discharge, 1,220 cfs May 17; maximum gage height, 7.43 ft July 10 
(affected by backwater from aquatic vegetation, and by wind action); minimum discharge, 155 cfs Nov. 7; 
minimum gage height, 2.36 ft Oct. 30.

Period of record! Maximum discharge, 3,600 cfs June 25, 1950 (gage height, 11.19 ft, affected by seiches 
and backwater from aquatic vegetation, present datum), from rating curve extended above 1,400 cfs; no flow 
at times.

REMARKS.—Records fair. Flow completely regulated by outlet dam on Lower Red Lake.

DISCHARGE* IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
HIN
AC-FT

CAL YR
WTR YR

221
196
191
187
193

202
203
189
186
184

179
174
170
174
167

157
174
177
184
170

165
162
157
158
158

162
165
165
160
157
191 

5,478 11
177
221
157

10*870 21

1971 TOTAL
1972 TOTAL

165
174
175
160
160

158
155
158
165
180

519
502
461
445
451

512
498
464
478
475

472
470
470
465
460

460
458
456
455
455

,076 22
369
519
155

,970 43

212,343
257,874

455
455
550
600
590

580
585
670
675
685

790
820
810
800
795

790
785
780
775
775

775
770
768
765
760

757
755
750
750
752
752 

,119
714
820
455
,870

MEAN
MEAN

755
755
758
762
765

765
765
770
775
780

782
785
795
815
830

840
845
848
852
855

855
855
852
850
845

840
835
832
830
830
A9ROC3

25,146
811
855
755

49,880

582 MAX
705 MAX

822
820
820
820
820

820
820
822
822
822

825
825
825
828
830

830
830
828
828
830

830
832
835
835
835

837
840
840
842

24,013
828
842
820

47,630

889
1,220

845
850
855
860
865

870
880
890
895
890

885
860
810
760
730

670
532
525
532
536

560
539
539
532
550

539
519
567
570
570
Q7fl3 f O

21,603
697
895
519

42,850

MIN 94
MIN 155

553
546
556
560
539

529
529
539
550
574

564
553
384
193
211

235
203
198
202
205

254
198
184
184
360

770
756
745
745
745

13,364
445
770
184

26,510

AC-FT
AC-FT

738
759
782
759
748

745
727
741
698
606

598
606
616
616
623

896
1,220
1,140
968
949

938
930
934
938
949

957
1,000
1,120
1,180
1,200
1,180

26,861
866

1,220
598

53,280

421,200
511,500

,180
,160
,130
,100
,090

,070
,050
,030
992
988

980
965
946
927
911

904
896
885
867
856

852
852
848
848
852

852
852
848
900
927

28,558
952

1,180
848

56,640

927
923
919
896
878

867
848
837
826
830

837
808
709
578
532

495
485
491
505
525

532
539
539
556
574

634
727
756
774
793

819 ,030
B15 ,040
819 ,020
808 ,000
826 992

893 ,020
870 ,020
900 ,020
885 ,020
885 ,010

889 ,020
889 , 040
893 ,060
923 ,020
911 1,030

949 1,020
984 1,030
992 992

,000 874
,010 844

,020 819
,040 800
,070 800"
,070 808
,060 808

,060 815
,050 808
,050 819
,060 815
,040 808

21,944 29,510 28,202
708 952 940
927 1,070 1,060
485 808 800

43,530 58,530 55,940
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05075000 Red Lake River at High Landing, near Goodrldge, Minn.

LOCATION.—Lat 48»02'34", long 95«48«28", on line between sees. 28 and 29, T.153 N., R.40 W., Pennington County, 
on left bank 50 ft upstream from highway bridge at High Landing, 7 miles south of Goodridge and 33 miles up 
stream from Thief River.

DRAINAGE AREA.—2,300 sq mi, approximately.

PERIOD OF RECORD.—September 1929 to current year. Prior to October 1930, published as "at Kratka".

GAGE.—Hater-stage recorder. Datum of gage is 1,141.57 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers). See WSP 1308 or 1738 for history of changes prior to Oct. 1, 1949.

AVERAGE DISCHARGE.—43 years, 501 cfs (363,000 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,580 cfs May 29 (gage height, 8.75 ft); maximum gage height, 8.90 
ft Mar. 27 (backwater from ice); minimum discharge, 313 cfs Oct. 16 (gage height, 3.66 ft).

Period of record: Maximum discharge, 3,720 cfs May 11, 1950 (gage height, 13.42 ft); no flow during in 
frequent periods in 1931-34, 1936-37.

REMARKS.—Records good except those for winter period, which are fair. Flow regulated by outlet dam on Lower 
Red Lake.

DAY OCT

OISCHARGEt IN CUBIC FEET PER SECOND, WATER'YEAR OCTOBER 1971 TC SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
la
19
20

21
22
23
2*
25

26
27
28
29
30 
31

TOTAL
MF4N
MAX
WIN
AC-FT

CftL YP
WT3 VR

552
652
659
601
562

519
478
439
426
409

389
374
360
342
327

318
424
750
747
669

609
557
519
493
474

458
452
450
445
484 
934

15,872 21
512
934
318

957
917
864
321
768

640
580
560
565
580

65 0
800
910
850
8CO

840
850
810
750
670

650
640
632
625
620

615
605
600
59?
585

,346 22
712
957
560

31,480 42,340 45

1<J71 TOTAL
1S72 TOTAL

262,554
331,142

580
573
575
650
680

710
730
750
760
770

750
735
770
785
780

775
770
765
765
760

76C
758
755
755
76C

770
775
785
795
Q 1 O
O 1 u

815

,976
741
815
575

,57C

MEAN
MEAN

818
B20
820
820
B15

815
815
810
810
815

815
820
825
830
830

830
830
830
340
850

850
870
880
885
888

890
890
888
885
o Q C
O O _>

380

26, 149
344
89C
810

51,870

719 MAX
905 MAX

880
875
872
87C
87C

865
865
87C
870
87C

872
815
880
890
895

<5C5
910
910
?15
920

S2C
920
920
925
925

525
<528
928
930

—————

26.CCC
397
930
665

51,570

1,51C
1,550

930
932
935
935
938

940
945
950
955
960

960
970
980
985
990

995
940
750
700
780

830
850
870
890
900

905
910
855
860
840 
825

28.045
905
995
700

55,630

WIN 278
MIN 318

810
300
790
770
740

725
710
687
648
652

748
914

1,400
1,330
1,300

1,460
1,400
1,210
1,120
1,110

1,090
1,070
1,030

991
965

1,060
1,290
1,280
1,240
1,180

30,520
1,017
1,460

648
60,540

AC-FT 520
AC-FT 656

1.130
I, ICO
1.090
1,080
1,070

1,060
1,050
1.040
1,030

967

886
872
882
946
972

942
1,060
1,310
1,390
1,270

1.180
1,140
1,100
1.060
1,120

1,150
1,150
1,230
1,500
1,550 
1,460

34,807
1,123
1,550

872
69,040

,800
,800

1,360
1,290
1,250
1,210
1.20C

1.18C
1,160
1,150
1,14C
1,140

1,130
1,110
1.06C
1,050
1,030

1,010
1.C20
1,060
1,060
1.04C

1.020
l.OOC

982
956
929

898
867
848
833
01?
O L £.

31,795
1.G6C
1,360

812
63,070

807 831
819 836
833 848
838 850
833 855

819 924
819 1*040
812 1,180
804 1,240
792 1,220

800 1,190
807 1,170
800 1,130
795 ,100
764 ,090

714 «080
667 ,070
619 ,080
663 >090
848 ,110

826 ,120
807 ,140
804 ,170
780 ,190
767 .210

757 ,220
755 ,230
764 ,230
776 ,250 
800 1,260
819 1,260

24,308 34,214
784 1,104
848 1,260
619 831

48,210 67,860

1,250
1,250
1,250
1,240
1,230

1,230
1,250
1.240
1,230
1,240

1,230
1,230
1,280
1,310
1.310

1,290
1,260
1,250
1.240
1,220

1,100
1,020
1,000
1 ,000

985

993
997

1,010
991
Q A&.:f O*T

35,110
1,170
1,310

984
69,640
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05076000 Thief River near Thief River Falls, Minn.

59

LOCATION.—Lat 48»11 I 08", long 96e 10 l ll", in N^tsvftj sec.3, T.154 N., R.43 W., Marshall County, on right bank 0.2 
miles upstream from highway bridge, 5 miles north of city of Thief River Falls, 7 miles upstream from mouth, 
and 9 miles downstream from Mud Lake National Wild Life Refuge.

DRAINAGE AREA.—959 sq mi.

PERIOD OF RECORD.—July 1909 to September 1917, April 1920 to September 1921, October 1922 to September 1924, 
October 1928 to current year. Monthly discharge only for some periods, annual maximums for water years 1919, 
1922, 1925, 1926, published in WSP 1308.

GAGE.—Hater-stage recorder and control of grouted boulders. Datum of gage is 1,112.33 ft above mean sea level, 
datum of 1929 (levels by Minnesota Highway Department). Prior to May 4, 1939, nonrecording gages at same 
site and datum.

AVERAGE DISCHARGE.—55 years, 155 cfs (112,300 acre-ft per year).

EXTREMES.—Current years Maximum discharge, 2,340 cfs Apr. 18 (gage height, 11.73 ft, from graph based on
gage readings); maximum gage height, 15.36 ft Apr. 15 (backwater from ice); minimum discharge, 0.48 cfs Sept. 
24, (gage height, 4.04 ft).

Period of records Maximum discharge, 5,610 cfs May 13, 1950 (gage height, 17.38 ft); no flow at times in 
some years.

REMARKS.—Records good except those for period of no gage-height record and those for winter period, which are 
fair. Some regulation by Thief and Mud Lakes.

REVISIONS (WATER YEARS) .—WSP 925t Drainage area. WSP 1308: 1917 (M) , 1924(M) , 1929(M) , 1931-33(M) , 1935(M) , 
1937(M).

DAY OCT

DISCHARGE* IN CUBIC FEET PER SECONOt WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

268
461
548
608
558

486
430
387
366
347

326
310
296
279
270

262
373
676
900
850

740
646
564
506
470

439
408
353
324
332

1*050
1*160
1*250
1*130
1*130

1*290
2*100
2*310
2*200
1*970

1*470
906
806
687
761

775
700
649
592
499

440
365
290
225
170

130
100
73
54
46

759 ———— 

14,542 25,328
469
900
262

844
2,310

46
28,840 50,240

1971 TOTAL
1972 TOTAL

58,556.
97*655.

40
36
33
31
29

27
24
23
22
21

20
18
17
16
16

15
14
13
13
12

11
10
9.0
8.0
7.2

6.5
6.0
5.5
5.2
4.8
4.6 

517.8
16.7
40

4.6
1,030

64 MEAN
13 MEAN

4.4 .9
4.2 .9
4.0 .9
3.B .8
3.6 .8

3.5 .8
3.4 .8
3.2 .8
3.1 .8
2.9 .8

2.8 .8
2.7 .8
2.6 .8
2.5 .8
2.5 .8

2.4 .7
2.4 .7
2.3 .7
2.3 .7
2.3 .7

2.3 .7
2.2 .7
2.2 .6
2.2 .6
2.1 .6

2.1 .6
2.1 .6
2.0 .6
2.0 .6
2.0 —————

84.0 50.4
2.71 1.74
4.4 1.9
1.9 1.6
167 100

160 MAX 2,310
267 MAX 2,320

1.6
1.7
1.8
2.1
2.4

2.8
3.2
3.6
3.8
4.2

4.7
5.5
6.6
7.6
9.2

13
20
35
60
100

180
275
450
610
670

660
580
420
370
305
265 

5,073.8
164
670
1.6

10,060

MIN
MIN

235
225
220
215
215

215
220
230
245
280

380
550
900

1*290
1,760

2,050
2,250
2*320
2,280
2*070

,790
,800
,780
,720
,670

,570
,490
,470
,430
,370

34,240
1*141
2*320

215
67,920

.10 AC-FT

.57 AC-FT

1*330
1,290
1,260
1,150
762

685
671
657
431
295

194
199
207
230
262

255
238
222
208
198

192
202
352
367
375

384
381
377
400
459 
445

14,678
473

1,330
192

29,110

116,100
193,700

299
122
77
61
39

30
24
19
15
11

8.3
7.1
7.6
8.1
5.8

9.1
13
13
64
643

615
291
146
23
10

7.0
6.6
5.4
4.6
3.3

2,587.9
86.3
643
3.3

5,130

2.4
1.6
1.4
.93
.75

.70
1.3
2.1
1.3
1.2

.92
3.9

11
7.2
5.1

2.9
2.5
2.3
3.5

10

11
33
49
40
33

25
20
17
14
11
8 1 * (

324.70
10.5
49
.70
644

5.8
4.4
4.3
4.1
3.6

4.0
4.9
6.9
5.2
4.6

5.1
5.4
5.4
4.8
4.0

3.1
3.2
3.4
2.3
2.0

2.7
2.9

11
11
9.0

6.8
5.4
4.2
3.4
3.3 

11

157.2
5.07

11
2.0
312

9.3
5.1
5.0
3.2
1.2

1.3
1.1
3.0
3.6
2.4

1.6
1.5
2.8
3.4
3.1

1.7
1.2
1.6
1.9
2.5

1.8
1.1
.68
.60
.57

.58
1.5
2.7
2.4
2.9

71.33
2.38
9.3
.57
141

NOTE.—No gage-height record Jan. 21 to Mar. 21.



60 RED RIVER OF THE NORTH BASIN 

05077700 Ruffy Brook near Gonvick, Minn.

LOCATION.—Lat 47°44'50", long 95e 24'45", on line between sees. 5 and 8, T.149 N., R.37 W., Clear-water County, 
on downstream side of bridge on County Highway 17, 4 miles upstream from mouth, and 4.8 miles east of 
Gonvick.

DRAINAGE AREA.—45.2 sq mi.

PERIOD OF RECORD.—April 1960 to current year. Monthly and daily figures for Apr. 1, 1960, to June 30, 1960, 
published in WSP 1913.

GAGE.—Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,227.93 ft above mean sea 
level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference point at same 
site and datum.

AVERAGE DISCHARGE.—12 years, 14.6 cfs (10,580 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 237 cfs Apr. 17 (gage height, 4.87 ft, from graph based on gage 
readings); maximum gage height, 6.00 ft Mar. 23 (from graph based on gage readings, backwater from ice); 
minimum discharge, 0.8 cfs Sept. 21, 22.

Period of record: Maximum discharge, 453 cfs Mar. 30, 1967 (gage height, 6.35 ft, from graph based on 
gage readings); maximum gage height, 6.62 ft Apr. 9, 1969 (from graph based on gage readings, backwater from 
ice); no flow Feb. 20 to Mar. 6, 1968.

REMARKS.—Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OAY OCT NOV DEC JAN FE8 MAV JUN JUL AUG SEP

1 31
i 33
3 21
4 14
5 11

6 9.6
7 9.0
& 9.6
9 9.9

10 9.3

11 7.9
12 7.1
13 6.4
14 5.9
15 5.7

16 8.2
17 139
18 99
19 85
20 75

21 68
22 56
23 43
24 34
25 27

26 23
27 22
28 21
29 18
30 44
Jl 121 

TOTAL 1,074.2
MEAN 34.7
MAX 139
M1N 5.7
AC-FT 2,130 1

CAL VR 1971 TOTAL
MTR VR 1972 TOTAL

83
75
69
59
50

42
35
28
27
25

24
22
21
26
34

31
32
33
31
29

25
22
21
20
18

14
13
11
11
10

941
31.4

83
10

,870

5,103
7,301

9.8
9.5
9.4
9.2
9.1

9.0
8.9
8.8
8.7
8.6

8.5
8.5
8.4
8.3
8.3

8.2
8.1
8.1
8.0
7.9

7.8
7.7
7.6
7.5
7.5

7.5
7.4
7.3
7.3
7.2
7.1 

255.2
8.23
9.8
7.1
506

.60 MEAN

.20 MEAN

7.1
7.1
7.1
7.1
7.0

7.0
7.0
6.9
6.8
6.8

6.7
6.7
6.61
6.6
6.6.

6.6
6.6
6.5
6.5
6.5

6.5
6.5
6.4
6.4
6.4

6.3
6.3
6.2
6.1
6.1
6.0 

205.0
6.61
7.1
6.0
407

14.0 MAX
19.9 MAX

PEAK DISCHARGE (BASE,

DATE TIME G

10-17 0300 4
10-31 0200 3

.HT.

.18

.75

DISCHARGE

186
154

DATE

4-17
7-23

5.9
5.8
5.7
5.6
5.6

5.5
5.4
5.4
5.3
5.2

5.2
5.1
5.0
5.0
4.9

4.8
4.7
4.6
4.5
4.4

4.3
4.2
4.1
4.0
3.9

3.8
3.7
3.6
3.6

138.8
4.79
5.9
3.6
275

165
211

65 CFS)

TIME

0100
0700

3.5
3.3
3.2
3.1
3.0

3.0
3.0
3.0
3.0
2.8

2.6
2.5
2.5
3.2
5.0

11
19
23
27
31

34
37
40
42
43

44
39
32
28
27
27 

550.7
17.8
44
2.5

1,090

M1N 1.0
MIN .80

G.HT.

4.87
3.78

28
29
29
31
30

31
33
34
36
37

44
68
90
130
166

211
195
158
135
108

93
83
83
72
61

54
47
40
35
31

2,222
74.1
211
28

4,410

AC-FT
AC-FT

25
31
27
24
30

42
39
35
35
32

23
21
42
64
45

40
33
28
20
16

12
10
9.6

14
27

22
19
25
52
45
40 

927.6
29.9

64
9.6

1,840

10,120
14,480

33
33
34
28
23

17
8.5
7.6
6.6
5.9

5.2
4.1
4.1
9.0
5.4

4.3
4.8
9.0
7.6
5.2

4.1
4.1
2.8
2.2
2.0

1.8
2.0
3.7
3.9
3.0

284.9
9.50

34
1.8
565

2.4
2.2
3.0
2.4
2.6

2.2
2.4
2.4
2.2
3.2

2.4
2.0
1.8
2.2
1.8

1.4
1.4
2.0
3.7
6.9

5.4
51
123
50
25

16
14
9.9
8.8
7.1
5.2

366.0
11.8
123
1.4
726

4.8
3.4
3.4
3.2
2.6

15
15
36
26
24

21
17
13
10
7.4

5.4
4.8
4.1
4.5
3.9

6.2
5.7
4.3
3.2
3.0

3.2
2.4
1.8
1.4
1.4
2.6

259.7
8.38
36
1.4
515

2.4
2.2
1.8
1.8
1.8

2.4
2.4
2.2
2.4
2.6

3.2
2.8
5.7
5.4
3.7

2.8
2.8
1.6
1.0
1.2

.80

.80
1.0
1.2
5.9

2.8
2.4
3.2
3.0
2 O • o

76.10
2.54
5.9
.80
151

DISCHARGE

237
153
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05078000 Clear-water River at Plunmer, Minn.

61

LOCATION.—Lat 47°55'24", long 96e02'46", in SEfcSVfc sec.4, T.151 N., R.42 W., Red Lake County, on right bank 
200 ft downstream from Soo Line Railroad bridge, 300 ft downstream from bridge on U.S. Highway 59, 0.9 mile 
northwest of railroad depot in Plummer, and 8 miles upstream from Hill River.

DRAINAGE AREA.—512 sq mi.

PERIOD OF RECORD.—April 1939 to current year.

GAGE.—Hater-stage recorder. Datum of gage is 1,099.12 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers) . Prior to Nov. 10, 1939, nonrecording gage at site 100 ft upstream at same datum.

AVERAGE DISCHARGE.—33 years, 178 cfs (129,000 acre-ft per year).

EXTREMES.—Current yeart Maximum discharge, 2,550 cfs Apr. 16 (gage height, 10.33 ft); maximum gage height, 
10.93 ft Apr. 15 (backwater from ice); minimum discharge, 39 cfs July 9 (gage height, 2.51 ft).

Period of recordt Maximum discharge, 3,640 cfs June 9, 1962 (gage height, 11.90 ft); maximum gage height, 
12.31 ft Apr. 10, 1969 (backwater from ice); minimum discharge, 7.9 cfs July 8, 1940.

REMARKS.—Records good except those for winter periods, which are fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SFCONO, WATER YEAR OCTOBER 1S71 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUK JUL AUG SEP

1'
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20 1.

21
22
23
24
25

26
27
28
29
30
31 

TOTAL 14,
MEAN
MAX It
MIN
AC-FT 29.

CAL YR 1971
WTR VR 1972

477 1
740 1
802 1
642 1
474

377
312
272
243
222

201
181
171
165
158

149
278
760
983
130

974
756
620
553
491

442
416
405
364
Ifi O388

977 15
483
130 1
149
710 29

TOTAL
TOTAL

,110
,220
,130
,020
B80

694
487
420
390
380

390
395
421
449
591

612
553
507
475
443

396
325
280
255
240

230
215
205
198
192

,103
503

,220
192

,960

69,777
101,915

188
185
180
172
160

150
137
127
115
105

100
97
94
90
86

84
82
80
78
77

76
74
73
72
71

70
69
66
67
66
66 

3,159 2

65
65
64
64
64

64
64
64
63
63

63
63
63
63
64

64
65
66
68
71

72
73
74
74
75

76
76
77
77
76
76 —— 

,116 2
102 68.3
188
66

6,270 4

MEAN 191
PEAK 278

PEAK DISCHARGE

DATE

10-3
10-20
11-2
11-16

TIME G.HT

1000
0800
0400
0130

6.39
7.53
7.84
5.75

DISCHARGE

816
1,150
1,250

622

77
63

,200 4

MAX 1,
MAX 2,

76
75
75
75
15

75
75
76
77
79

83
64
85
84
62

80
78
76
74
71

7C
69
£8
68
67

67
66
£6
66

66
65
65
66
67

67
6B
68
68
67

66
66
66
66
67

68
76
85

120
220

330
380
430
470
530

60C
570
510
440 
400
1 trt

,162 6,587
74.6

85
66

,290 13

390 MIN
330 KIN

212
600

65
,070

4C
42

340 578
330 522
325 500
320 459
315 423

305 435
300 469
290 465
285 402
290 356

390 326
600 334

1,050 328
1,850 482
2,200 624

2,330 574
,930 521
,710 458
,550 416
,460 372

,360 336
,270 319
,170 311
,120 273
,040 254

948 302
844 301
768 295
689 577
jt O a £.QQOf.3 OW 

______ CiA.»«••••••• !>*tU 

28,002 13,251
933 427

2,330 699
285 254

55,540 26,280

AC-FT 138,400
AC-FT 202,100

415
367
344
308
277

229
183
146
131
112

95
90
89
80

111

109
96
92
93

106

98
89
72
63
74

85
85
58
53 
75

4,225
141
415

53
8,38C

78
59
53
66
68

66
62
46
42
53

58
60
54
50
49

62
75
73
76

197

206
167
177
322
352

256
205
179
172 
163
147

3,693
119
352
42

7,330

144
132
124
129
127

150
214
268
317
329

304
286
296
285
258

268
248
227
211
220

187
183
188
162
155

136
123
110
102 
95
AftD O

6,066
196
329
88

12,030

85
89
86
78
73

73
72
78
74
69

66
74
93

148
158

145
130
107

96
88

77
76
71
66
63

66
64
70
69 
70

2,574
85.8

158
63

5,110

(BASE, 500 CFS)

DATE

3-26
4-16
5-15
5-30

TIME

0330
0130
1030
0500

G.HT DISCHARGE

8.
10.
5.
5.

16 612
33 2,550
60 635
94 724
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05078230 Lost River at Oklee, Minn.

LOCATION.—Lat 47 e 50'35", long 95e 51'30", on west edge of sec.l, T.150 N., R.41 W., Red Lake County, on down 
stream side of bridge on State Highway 222 at northwest edge of Oklee, 12 miles upstream from mouth.

DRAINAGE AREA.—266 sq mi.

PERIOD OF RECORD.—April 1960 to current year. Monthly and daily figures for Apr. 1, I960 to June. 30. I960, 
published in WSP 2113.

GAGE.—Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 1,126.94 ft above mean 
sea level, adjustment of 1912 (levels by Corps of Engineers) . Prior to Sept. 9, 19,60, reference points at 
same site at datum 8.00 ft higher. Sept. 9, 1960, to Sept. 30, 1964, nonrecording gage at same site at datum 
8.00 ft higher.

AVERAGE DISCHARGE.—12 years, 81.5 cfs (59,050 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 2,070 cfs Apr. 15 (gage height, 13.98 ft, backwater from ice); 
minimum daily discharge, 5.6 cfs July 15; minimum gage height, 2.70 ft July 15, 18.

Period of record: Maximum discharge, 3,210 cfs Apr. 11, 1969 (gage height, 14.91 ft, from floodmark); no 
flow Feb. 16 to Mar. 21, 1963, Feb. 15 to Mar. 2, 1964.

Maximum stage known since at least 1897, 18.39 ft Apr. 21, 1950 (present datum), from floodmarks (dis 
charge, 2,790 cfs).

REMARKS.—Records fair.

DISCHARGE, IN CJBIC FEET PER SECOND, WATER YEA* DCTOBER 1971 TO SEPTEMBER 1972

•)AY 3CF NOV DEC JAN F£B 1AR MAY J'JN Jill AUG SEP

1
2
3
4
5

f»
7
B
9

ID

11
12
13
14
15

16
17
13
19
20

21
?2
23
2*
25

26
27
28
29
30
31

TOTAL
*EM
1AX
*IV
AT- FT

CftL YR
rfTR Y*

1,520
1,510
1,103

943
712

593
490
404
346
334

298
183
91
56
43

38
293

1,260
990
753

483
305
213
214
158

130
129
121
109
230
550 

14,571 6
470

1,520
38

23,930 13

1971 THTAL
1972 TOTAL

860
770
650
500
320

240
180
150
145
140

140
145
160
186
235

277
269
256
212
174

150
130
110
98
93

84
78
72
68
64

,953
232
860
64

,790

39,837.9
53,947.6

60
57
54
51
48

46
44
4?
40
38

37
35
34
32
30

28
27
25
24
22

21
20
19
19
18

17
17
16
16
15
15 

967
31.2

60
15

1,920

MEAN
•1P.AN

15
15
14
14
14

13
13
13
13
13

12
12
12
12
12

12
12
12
12
12

12
11
11
11
11

11
11
11
11
11
11 

379
12.2

15
11

752

109 >HAX
147 MAX

10
10
10
10
10

9.8
9.8
9.6
9.6
9.6

9.4
9.4
9.4
9.2
9.2

9.2
9.0
9.0
9.0
9.0

8.8
P. 8
8.8
8. B
8.8

8.8
8.7
8.7
8.7

269.1
9.28

10
8.7
534

1,520
1,950

8.7
8.7
8.7
8.7
B.B

9.3
9.3
9.0
9.2
9.2

9.2
9.4
9.4
9.6

11

20
38
60
130
225

730
610
580
665
590

370
270
210
180
160
143 

5,115.6
165
730
8.7

10,150

WIN 6.8
HIN 5.6

145
155
1S5
155
145

140
133
120
115
130

260
530

1,300
1,800
1,950

1,430
1,033

869
627
536

474
433
407
424
370

322
289
254
228
232

15,075
533

1,950
115

29,900

AC-FT
AC-FT

189
178
167
163
163

193
187
181
176
171

169
169
174
275
516

390
247
181
174
160

160
158
153
147
183

210
195
280
410
377
234

6,730
217
516
147

13,350

79,020
107,000

151
138
125
110
85

64
49
40
31
3S

37
24
22
28
36

34
28
26
37
34

33
31
28
24
21

20
18
19
24
17

1,370
45.7
151
17

2,720

16
11
7.0
6.6

13

9.3
11
9.1

11
10

11
8.6
7.9
6.8
5.6

6.8
6.4
5.8

25
48

46
52

101
134
154

101
59
45
35
28
26

1,016.9
32.8
154
5.6

2,020

19
28
22
19
16

14
26
67
68
56

52
43
40
39
38

32
30
27
26
29

33
28
34
24
22

21
19
18
18
16
17

941
30.4

68
14

1,870

16
16
16
16
14

22
16
14
17
17

15
19
39
42
24

28
22
19
18
16

16
1*
14
14
14

16
16
17
17
16

560
18.7

42
14

1,110
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05078500 Clear-water River at Red Lake Falls, Hinn.

LOCATION.— Let 47»53'15", long 96*16*25", in NWfcNEfc sec. 22, T.151 N., R.44 W. , Red Lake County, on left bank 40 
ft downstream from Great Northern Railroad bridge in Red Lake Falls, 1.4 miles upstream from mouth, and 3 
miles downstream from Badger Creek.

DRAINAGE AREA.— 1,370 sq mi, approximately.

PERIOD OF RECORD. — June 1909 to September 1917, October 1934 to current year. Monthly discharge only for Oct 
ober, November, 1934, published in WSP 1308.

GAGE. — Hater-stage recorder. Datum of gage is 949.49 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers) . Prior to Sept. 12, 1911, nonrecording gage at site 0.5 mile upstream and Sept. 12, 
1911, to Sept. 30, 1917, nonrecording gage at site 40 ft upstream at different datum.

AVERAGE DISCHARGE.— 46 years, 311 cfs (225,300 acre- ft per year).

EXTREMES. — Current yeart Maximum discharge, 6,720 cfs Apr. 16 (gage height, 9.95 ft); maximum gage height, 
13.82 ft Mar. 21 (backwater from ice); minimum discharge, 31 cfs July 12 (gage height, 1.79 ft).

Period of recordt Maximum discharge, 9,740 cfs Apr. 12, 1969 (gage height, 11.82 ft); maximum gage height 
observed, 17.5 ft Apr. 5, 1913, site and datum then in use (backwater from ice); no flow Sept. 15, 1936, 
Sept. 14, 1939, Aug. 19-22, 1940.

REMARKS. — Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS) .—HSP 355i 1911-12. WSP 1438i 1910-11, 1917 (M) .

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FF.B MAR APR MAY JtIN JUL ACG SEP

I 773
2 2,310
3 2,820
4 2,390
5 1,690

6 1,290
7 1,120
8 969
9 855

10 758

11 667
12 591
13 531
14 466
15 448

16 416
17 552
18 2,050
19 3,010
20 2,950

21 2,340
22 1,830
23 1,580
24 1,390
25 1,240

26 1,110
27 1,010
28 929
29 866 
30 844

3,170
3,320
3,080
2,580
2,190

1,690
1,120
950
870
860

865
880
940

1,120
1,470

1,610
1,450
1,320
1.230
1,110

869
705
610
550
500

450
415
385
355 
340

31 2,050 — —— - — 

TOTAL 41,865 37,004 5
MEAN 1,350
MAX 3,010
MIN 416

1,233
3,320

340
AC-FT 83,040 73,400 11

CAL YH 1971 TOTftL
WT9 Y° 1972, TOTAL

158,110
243,751

325
315
305
295
280

270
260
250
240
225

210
200
190
180
170

160
152
145
140
135

132
128
125
120
118

116
114
112
110 
i np
JL vO
i Pfl1 l*O

,738
185
325
108

,380

MEAN
MEAN

106
106
105
104
104

103
102
100
100
98

98
98
97
97
97

98
99

100
100
110

115
112
111
110
110

108
108
106
104
102
100 

3,208
103
115
97

6,360

433 MAX
666 MAX

100
98
98
96
96

96
96
95
96
9fl

104
11C
112
112
110

110
108
1C6
106
104

104
102
1C2
104
105

106
106
108
1C8

2,996
103
112
95

5,940

3,350
6,200

106
106
104
104
105

106
106
108
110
110

112
115
117
120
135

170
450
870

1,200
1,550

1,750
2,000
2,350
2,200
2,100

2,000
1,850
1,550
1,400
1,200
1,070 

25,374
819

2,350
104

50,330

MIN 57
MIN 60

961
935
983
936
905

853
836
778
787
758

862
1,420
4,040
4,960
5,910

6,200
5,010
4,240
3,69C
3,250

2,930
2,680
2,580
2,590
2,370

2,110
1,880
1,690
1,540
1,400

7C,074
2,336
6,200

758
139,000

*C-FT 313
AC-FT 483

1,310
1,210
1,140
1,080
1,020

1,030
1,090
1,090
1,010
913

846
820
843

1,160
1,690

1,520
1,260
1,070

952
865

781
729
691
658
609

687
724
677
829

1,360
1,180 

30,844
995

1,690
609

61,180

,600
,500

888
737
667
627
560

480
410
350
275
210

170
160
155
160
165

170
180
180
175
167

155
140
127
112
105

108
120
130
11?
QO:* O

8,093
270
888
98

16,050

113
115
90
78
86

94
90
88
74
64

67
60
64
73
65

64
71
80

102
239

351
273
230
270
476

468
363
298
267 
254
230 

5,257
170
476
60

10,430

2C8
2G2
188
180
175

182
300
376
417
468

452
422
4C5
3S8
373

366
416
396
349
332

334
290
282
275
236

215
190
175
160 
150
140 

9.C52
292
468
140

17,950

129
126
132
128
120

12C
121
12C
127
123

114
123
146
176
249

239
221
196
173
157

140
128
123
120
111

113
116
118
119
1 1 Q
110

4,246
142
249
111

8.42C
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05079000 Red Lake River at Crookston, Minn.

LOCATION.—Lat 47°46'32", long 96°36'33", in SW%SWJ» sec.30, T.150 N., R.46 W., Polk County, on right bank at
downstream side of highway bridge in Crookston, 0.3 mile downstream from Interstate Power Co.'s dam, 0.6 mile 
downstream from bridge on U.S. Highway 75, and 53 miles above mouth.

DRAINAGE AREA.—5,280 sq mi, approximately.

PERIOD OF RECORD.—May 1901 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Figures of daily discharge for Apr. 3-30, 1904, published in WSP 130, have been found unreliable and should 
not be used.

GAGE.—Hater-stage recorder. Datum of gage is 832.72 ft above mean sea level, datum of 1929. May 18, 1901, to 
June 30, 1909, nonrecording gage at bridge 300 ft upstream at same datum. July 1, 1909, to Sept. 25, 1911, 
nonrecording gage, Sept. 26, 1911, to Sept. 30, 1919, water-stage recorder, Oct. 1, 1919, to Sept. 30, 1930, 
nonrecording gage, at present site and datum.

AVERAGE DISCHARGE.—71 years, 1,083 cfs (784,600 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 14,700 cfs Apr. 16 (gage height, 20.28 ft); maximum gage height, 
22.03 ft Apr. 14 (backwater from ice); minimum discharge, 730 cfs July 12 (gage height, 4.37 ft).

Period of record: Maximum discharge, 28,400 cfs Apr. 12, 1969 (gage height, 27.33 ft); no flow for part 
of July 13, 1960 (caused by regulation of powerplant upstream).

REMARKS.—Records good except those for winter periods, which are fair. 
plant upstream. Flow partially regulated by outlet dam at Red Lake, 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).—WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929. 
1928(M) , 1930(M). See also PERIOD OF RECORD.

Diurnal fluctuation caused by power- 
Records of chemical analyses for the

WSP 1308: 1916 (M), 1919 (M)

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JON JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL VR
WTR YR

1,650
4,040
5,230
5,040
4.060

3,210
2,660
2,320
2,040
1,840

1,650
1,500
1,360
1,260
1.180

1,100
1.220
3.060
5*650
6.050

5.090
4.110
3.490
3.060
2.720

2.480
2.260
2.100
1.930
1.860
2.700 

87.920
2.836
6,050
1.100

174.400

5,780
6.650
6.590
5,980
5,030

4*350
2,260
2,010
2,670
3.350

3.420
3.430
3.340
3.620
4.000

4.550
4.210
3.750
3.400
2.980

2.370
1.910
1.530
1.320
1.180

,060
,050
*040
,040
,040

,040
.030
.040
.060
.080

.100
,120
,130
,130
,140

,130
,120
.120
.110
.100

.080

.060

.040

.030

.020

1.130 1.000
1.110 990
1.090 970
1.070 950
1.070 94O

95*150 32*690
3.172 1.055
6.650 1.140
1.070 930

188.700 64.840

1971 TOTAL 525.296 MEAN
1972 TOTAt 747.944 MEAN

925
920
915
905
900

892
890
888
886
885

885
882
880
880
880

880
882
885
885
890

890
895
900
910
920

925
930
940
945
945
940 

27*975
902
945
880

55.490

1.439
2*044

935
930
930
925
915

905
900
890
885
880

880
885
895
900
910

910
915
925
930
935

935
940
940
945
945

950
960
965
970

- ———— •

26*730
922
970
880

53,020

MAX 11.000
MAX 14.300

9BO
990

1.000
1.010
1.020

1*030
1*030
1.030
1.020
1.010

1*010
1*000

995
990
980

1.070
1*720
2*250
2*500
2,600

3*800
5*890
4*650
4*160
4*750

4*970
4.650
4.080
3.570
2*840
2*400 

70*995
2*290
5*890

980
140,800

MIN
MIN

2*210
2.050
,940
,860
,810

,750
.TOO
.660
.620
.610

1.670
1*980
3*600
9*110

12*800

14*300
13,700
11*100
9*430
8*260

7*460
6*760
6*350
6,320
5*890

5*470
5*090
5,100
4,960
4,700

162*260
5*409
14*300
1*610

321*800

385 AC-FT
765 AC-FT

4,460 3*320
4*280 2*830
4*070 2*400
3.940 2.210
3.770 2.070

3.340 1.940
3*230 ,850
3,260 ,700
3*210 ,620
2*850 .540

2.550 .470
2.260 .460
2*180 ,440
2,290 ,420
2*900 ,330

3*270 .280
2*950 ,280
2,650 ,250
2*780 ,380
2,830 ,360

2*680 .810
2,490 ,940
2*340 ,550
2,410 ,350
2,390 ,130

2*380 ,110
2*510 ,080
2.510 .000
2*540 969
3*250 931
3,700 ————— 

92*270 48*020
2,976 1.601
4*460 3.320
2,180 931

183*000 95*250

1.042*000
1.484*000

920
920
931
909
924

933
928
903
918
872

892
784
834
872
875

852
765
769
786
843

1*010
1,160
1*070
1,030
1*080

1*210
1*170
1,050

993
936 
972

29*111
939

1,210
765

57,740

887 1*160
908 1,160
068
874
886

1,010
1,060
1*150
1,290
1,390

1*490
1,420
1,360
1*350
1*310

1,230
1,220
1*240
1*220
1*180

1*250
1.250
1*190
1.210
1*190

1*170
1*180
1.170
1*160
1.170 
1,170 —

36,473 3
1,177
1,490

874

.170
,170
,180

,190
.280
.230
.220
.230

.230

.290

.450

.440

.490

,570
.500
,460
.330
,470

.410
,350
.280
,180
.160

,150
,150
,160
,150
,140

,350
,278
,570
,140

72,340 76*070



RED RIVER OF THE NORTH BASIN 

05082500 Red River of the North at Grand Forks, N. Dak.

65

LOCATION.—Lat 47 °56 '34", long 97O03'10", in SW^E^ sec.33, T.152 N., R.50 W., Grand Forks County, on left bank 
on second floor of old sewage plant in Grand Forks, 2.3 miles downstream from Red Lake River, and at mile 
296.

DRAINAGE AREA.—30,100 sq mi, approximately (includes 3,800 sq mi in closed basins).

PERIOD OF RECORD.—April 1882 to current year. Monthly discharge only prior to May 1901, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 778.35 ft above mean sea level. Nov. 3, 1933, to Apr. 13, 1965, 
water-stage recorder 0.3 mile upstream at present datum. See WSP 1728 or 1913 for history of changes prior 
to Nov. 3, 1933.

AVERAGE DISCHARGE.—90 years, 2,463 cfs (1,784,000 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 31,400 cfs Apr. 17 (gage height, 38.50 ft); maximum gage height, 
38.73 ft Apr. 18; minimum discharge, 819 cfs Oct. 1 (gage height, 5.04 ft).

Period of record: Maximum discharge about 80,000 cfs Apr. 10, 1897 (gage height, 50.2 ft, site and datum 
then in use), from rating curve extended above 54,000 cfs; minimum , 2.4 cfs Feb. 3-5, 12, 14, 16-19, 1937 
(caused by unusual regulation during repair of dam at Grand Forks) .

REMARKS.—Records good. Flow regulated by many lakes and reservoirs on tributaries. Records of chemical 
analyses and water temperatures for the current year are published in Part 2 of Water Resources Data for 
North Dakota.

REVISIONS (WATER YEARST.—WSP 855: 1936(M). WSP 1115: 1942. WSP 1175: 1897(M). WSP 1388: 1904, 1914-15, 
1917-19, 1921-22, 1927, 1950. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEfcT PE« SECOND. x4TER v£A« OCTCUEH 1971 TO SEPTE«BfcR 1972

DAY OCT MOV DEC JAM -IAY JUL SfeP

1
2
3
0
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAC Y«
NT* V*

1,000
1.850
3.740
5.340
6,030

5,760
4,800
3,970
3,420
3,060

2,780
2,560
2,400
2,240
2,100

1,960
1,920
2.020
3.630
7,460

9,310
9,660
8,760
7,110
5,860

4,940
4*490
4,080
3,740 
3,520
3*4(10 

132*990
4,290
9,660
1*000

263*890

3.830
6,050
8,100
9,060
9,320

8,750
6,860
5,300
4,060
0.550

5.100
5,360
5,030
5,430
5,620

6,000
6,300
6,350
6,000
5,550

5*000
4,000
3,150
2,700
2,600

2*500
2*650
3,100
3,400 
4,000

156,540
5,218
9,320
2.500

310.500

1971 TOTAL 1,033,
1972 TOTAL 1*811*

4.100 2.450
3.900 ?.4UO
3.800 2.000
3.650 2.350
3.500 2.350

3.400 2.300
3.400 2.300
3.300 2.200
3.200 2.100
3.150 2.000

3,100 2,000
3,100 2,000
3,100 ,900
3,050 ,800
3,000 ,700

2,950 ,700
3,000 ,600
3,050 ,600
3*050 ,500
2,950 ,500

2,900 ,500
2,850 ,500
2,800 ,500
2,750 ,500
2,750 ,500

2,700 .500
2.650 .500
2.600 ,500
2,550 ,500 
2,500 ,5uO
2,450 ,500

95,250 56,650
3,073 1.827
4.100 2.450
2,450 1,500

186,900 112,400

230 "CAN 2,831
370 MEAN 4,949

1,500
1,500
),500
l.SPo
1,500

1,500
1.500
1.500
1.450
1.450

1.450
1,450
1,450
1,450
1,450

1,450
1.450
1.500
1.500
1*500

1.500
1.460
1.460
1.480
1.480

1.480
1,460
1,480
1.500

42.910
1.480
1.500
1.450

85.110

MAX 15
MAX 30

1,500
1,500
1.500
1,500
1.500

1,500
1,550

,550
,550
,550

,550
,550
,60Q
,700

1,900

2,500
4,150
6,200
9.500

10,600

12,700
14,900
16,900
18,400
19,900

21,400
23,000
23.500
22.200
20,200
17,900 

266.050
6,595

23,500
1,500

526,500

,600 MIN
,600 MIN

IS, 100
12,100
9,750
9,200
6,080

6,660
6,S20
6,39u
6,300
6,270

6,250
6,600

12,000
16,300
23,000

27,600
30,400
30,600
27.900
26.001'

24.200
21.600
19.000
16.900
15.700

14*700
13*600
12.500
11*600
10*900

071. 140
15.700
30,600
8.250

934.500

696
1.000

19.200
9,650
9,060
8,500
8,000

7,400
7,200
6,950
6,890
6,620

6,520
6,160
5,650
5,660
5,680

7,600
9,800
9,700
8,600
7,850

7,250
6,630
6,320
6,100
6,300

6,900
7,600
8,100
8,100 
8,100
9,600 

235,510
7,597

10,200
5.660

467,100

AC-FT 2,
AC-FT 3,

10,200
10,300
10,000
9,hDO
6,700

7,500
6,600
6,080
5.650
5,400

5,100
0,650
4,690
4,bBO
0,390

4,190
,940
,660
.610
.760

»7uO
.650
.980
.750
.000

3.100
2,950
2,820
2,660
2,580

155,910
5,197

10,300
2,580

309,200

049,000
593,000

2,«uO
2,360
2.320
2,300
2,240

2,190
2,160
2, 100
2,0t>0
2,030

,990
,910
.HOO
,600
,800

1,630
1,920
2,000
2.110
2.250

2.320
2.360
2.060
2,480
2.590

2.7SO
2.910
2.880
2,760
2,660
2,660 

70,570
2,276
2,910
1,600

100,000

2,620 2,030
2,500 2,000
2.U20
2.320
2.200

2.210
2.210
2.210
2.230
2.320

2.380
2.«30

1.990
.960
,960

,960
,9bO
,970
,970
,900

,940
,960

2,050 2,020
2,420 2,000
2,390 2,000

2,380 2,020
2,340 2,050
2.270 2.030
2.250
2.200

2.130
2,170
2,220
2,26C
2,250

2,170
2,060
2,050
2,060
2,070

.960
,860

,830
,850
,790
,750
,710

,700
,710
,720
,720
,740

2,040 .*-- — 

70,290 57,160
2,267 1,905
2,620 2,050
2,040 1,700

139,000 113,400



66 RED RIVER OF THE NORTH BASIN 

05087500 Middle River at Argyle, Minn.

LOCATION.—Lat 48°20'27", long 96°49 > 02 M , in SE^SW*t sec. 10, T.156 N., R.48 W., Marshall County, on left bank 20 
ft upstream from bridge on U.S. Highway 75 in Argyle and 14 miles upstream from mouth.

DRAINAGE AREA.—265 sq mi.

PERIOD OF RECORD.—March to September 1945, October 1950 to current year. Monthly discharge only for some 
periods, published in WSP 1728.

GAGE.—Water-stage recorder. Datum of gage is 828.53 ft above mean sea level, datum of 1929. Prior to Nov. 8, 
1951, nonrecording gages and Nov. 8, 1951, to Sept. 18, 1952, water-stage recorder at present site at datum 
1.0 ft higher.

AVERAGE DISCHARGE.--22 years (1950-72), 43.8 cfs (31,730 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 729 cfs Apr. 17 (gage height, 10.12 ft); no flow for many days.
Period of record: Maximum discharge, 2,590 cfs Apr. 12, 1965 (gage height, 15.29 ft); maximum gage height, 

16.00 ft Apr. 3, 1966 (backwater from ice); no flow at times in most years.
Flood of April 1950 reached a stage of 15.25 ft., present datum, from floodmarks (discharge, 2,790 cfs).

REMARKS.—Records good except those for winter period, which are fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

MOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL VR
WTR YR

.10

.50

.10

.20

.30

.30

.30

.20

.20

.20

.20

.20

.20

.10

.20

.30
1.3
1.3
.80
.80

.90
1.4
1.5
.80
.60

.80

.30
1.0
1.1
I o» V
3.2 

21.80
.70
3.2
.10
43

1971 TOTAL
1972 TOTAL

3.0
2.7
2.5
2.3
2.2

2.1
2.0
1.9
1.8
1.8

1.7
1.7
1.9
2.2
2.9

3.6
4.8
6.8

10
17

22
24
26
22
17

13
9.5
8.0
7.3
6 A

• H

230.1
7.67

26
1.7
456

6,819.
9,053.

5.8
5.4
5.0
4.7
4.4

4.2
4.1
3.9
3.8
3.7

3.6
3.4
3.3
3.2
3.0

2.8
2.6
2.4
2.2
2.0

1.9
1.7
1.5
1.4
1.3

1.2
1.1
1.0
1.0
.90
.80 

87.30
2.82
5.8
.80
173

20 MEAN
30 MEAN

.80

.70

.70

.60

.60

.50
.50
.50
.40
.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20 

11.20
.36
.80
.20

22

18.7 MAX
24.7 MAX

.20

.20

.20

.20

.20

.10
.10
.10
.10
.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

1.70
.059

.20
0

3.4

680
708

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10
.30
.90

2.5

6.8
25
55
72
95

80
74
69
60
53
46 

639.60
20.6

95
0

1,270

MIN 0
MIN 0

40
36
34
36
40

42
40
38
36
35

36
62

132
277
363

556
708
702
610
490

384
303
245
213
199

186
163
135
113
i firt1 UU

6,354
212
708

34
12,600

AC-FT 13,
AC-FT 17,

89
79
69
61
55

50
45
44
42
41

38
36
34
31
29

30
31
31
29
28

26
25
23
23
23

21
19
18
16
15
14

1,115
36.0

89
14

2,210

530
960

15
15
19
18
16

12
9.5
8.5
6.7
5.5

4.5
4.2
5.3
3.2
2.6

2.4
2.2
3.8
5.2

18

76
64
50
40
31

25
20
16
13
11

522.6
17.4

76
2.2

1,040

9.6
7.6
6.4
5.2
4.6

4.1
3.6
3.3
3.0
2.7

2.4
2.8
1.9
1.7
1.6

1.1
1.1
.90
.80
.60

.70

.60

.50

.30

.20

.20

.50

.30

.20

.10

.10

68.70
2.22
9.6
.10
136

0
0
0
0
0

.10

.10

.10
0
0

0
0
.10
.10
.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.60
.019
.10

0
1.2

0
0
0
0
0

.30
0
0
0
0

0
0
.10

0
0

0
0
0
0
0

0
0
0
0
0

.30
0
0
0
0

.70
.023
.30

0
1.4



RED RIVER OF THE NORTH BASIN 

05092000 Red River of the North at Drayton, N. Dak.

67

LOCATION.—Lat 48°34'20", long 97°08'50", in SE^SE%SE% sec.24, T.159 N., R.51 W., Pembina County, on downstream 
end of east pier of interstate highway bridge, 1.5 miles northeast of Drayton and at mile 206.7.

DRAINAGE AREA.—34,800 sq mi, approximately (includes 3,800 sq mi in closed basins).

PERIOD OF RECORD.—April 1936 to June 1937, April 1941 to current year (fragmentary prior to April 1949).

GAGE.—Water-stage recorder and concrete control. Datum of gage is 755.00 ft above mean sea level (Minnesota 
highway benchmark). Prior to Nov. 30, 1954, nonrecording gage at site 1.5 miles upstream at datum 1.59 ft 
higher.

AVERAGE DISCHARGE.—23 years (1949-72), 3,752 cfs (2,718,000 acre-ft per year); median of yearly mean discharges, 
2,650 cfs (1,920,000 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 31,100 cfs Apr. 20; maximum gage height, 35.73 ft Apr. 23; minimum 
discharge, 784 cfs Oct. 1 (gage height, 9.66 ft).

Period of record: Maximum discharge, 86,500 cfs May 12, 1950 (gage height, 41.58 ft, former site and 
datum); minimum observed, 7.7 cfs Oct. 16, 1936 (gage height, 1.75 ft, former site and datum).

Maximum discharge known since 1860, that of May 12, 1950. Flood of April 1897 reached a stage of about 41 
ft, at site and datum in use prior to Nov. 30, 1954.

REMARKS.—Records good. Some regulation by reservoirs on tributaries. Records of chemical analyses and water 
temperatures for the current year are published in Part 2 of Water Resources Data for North Dakota.

REVISIONS (WATER YEARS).—WSP 1388: 1949-50. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEtT PEW SECOND, *ATEH YEAH OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR JUN JUL AUG SfcP

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29 
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

C»L YR
WTR YR

793
890

1,200
2,660
4,960

5,800
6,000
5.650
5,000
4,330

3,790
3,380
3,080,
2,630
2,620

2,460
2,310
2,200
2,160
3,080

6,120
8,560
8,590
8,720
8,120

7,200
6.350
5.640
4,960 
4,520

3,920
4,110
5,630
7,040
8, ISO'

6,650
6,910
8,020
6.640
5,440

4,660
5,240
5,670
5,670
5,990

,120
.370
,660
,850
,800

,630
,200

5,600
4,820
3,900

3,440
3,270
2,720
2,800 
3,000

138,343 169,600
4,463
8,720

793

5,653
6,910
2,720

274,400 336,400

1971 TOTAL
1972 TOTAL

1,218
2,073

3,490
4,130
4,410
4,400
4,240

4,050
3,670
3,690
3,520
3,300

3,110
2,920
2,620
2,780
2,780

2,720
2,620
2,540
2,590
2,660

2,700
2,650
2,650
2,650
2,650

2,600
2,600
2,550
2,530 
2,500
2,500

95,220
3,072
0,410
2,500

168,900

,447 *e

2,500
2.500
2,450
2,450
2,400

2,400
2,350
?,300
2,250
2.160

2,050
,900
,900
,900
,850

,600
,700

1.,650
1,600
1,600

1,550
1.550
1,500
1,500
1.500

,400
,400
,360
,400 
,000

1,000

57.690
1,661
2,500
1,380

1 la, 400

AN 3,336
,623 MEAN S.&66

1,450
1,450
1.450
1,450
1,450

1.050
1,450
1,450
1,450
1,450

1,450
1,450
1.450
1,450
1,450

1,450
1,450
1,450
1,450
1,450

1,450
1,450
1,450
1,450
1,030

1,050
1,450
1,450
1,450

02,030
1 ,uu9
1.450
1.430

63,370

MAX 23,
*AX 31,

1,450
,450
,500
,500
.500

,500
,500
,500
,500
.500

,550
,550
,550
,550

1,600

1,600
2,000
0,600
7,120
9,030

11,100
13,000
14,400
15,100
16,100

16,800
17,000
17,900
18,300
18.600
19,000 

220,950
7,256

19,000
1,450

406,200

300 "IN.
000 *If<

19,100
19,300
19,400
19,400
19,300

18,600
17,000
15,900
15,000
14,300

13,900
13,200
13,000
18,600
22,500

24,800
27,400
29,500
30,900
31,000

30,500
30,400
30,200
29,900
29,200

27,200
24,900
22,600
20,900 
19,100

666,900
22,230
31,000
13»oOu
1,323*

17,300 8,700
15,700 9,100
14,700 9,840
13,700 10,000
12,700 9,970

11,300 9,640
10,10C 9,060
6,900 8,120
6,100 7,580
7,600 6,9ttO

7,300 6.010
7,100 6,060
6,900 5,810
6,600 5,640
6,220 5,500

6,200 5,340
7,000 5,060
8,520 4,420
9,170 4,UOO
9,330 4,2*0

9,120 ,180
8,700 ,320
8,320 ,730
7,670 ,970
7.490 ,4?0

7,300 0,090
7,790 3.700
6,100 3,360
0,340 3,160 
H,3bO 2,960

294,290 182.360
9,171 6,079

17,300 10,000
6.200 2.9RO

563,900 361,700

2,620
2,680
2,540
2,080
2,410

2,370
2,300
2,240
2,160
2,160

2,170
2,140
2,070
1.970
1,910

1,670
1,880
1,920
2,1?0
2,160

2,280
2,010
2,080
2,560
2,600

2,680
2,*fO
3.030
3,060 
2.960
2,890

70,260
2,395
3,080
1,870

107,300

2,630
2,770
2,710
2,580
2,060

2,380
2,340
2,310
2,310
2,310

2,370
2,060
2,530
2,640
2,600

2,560
2,530
2,480
2,470
2,oio

2,350
2,320
2,280
2,3«0
2,000

2,020
2,000
2,320

4,230
2,230

75, MO
2,039
2,830
2,230

150,000

2,230
2,210
2,200
2,140
2,140

2,140
2.170
2,140
2,130
2,100

2,100
2,090
2,110
2,140
2,140

2,140
2,170
2, IbU
2.210
2,100

2,100
2.03U
2.00U
2,000
1,950

1,900
1,860
1,810
1,640 
l.eou

62.37U
2,079
2,230
1,830

123,700

793 AC-PT 2,417,000
793 AC -FT 4,113,000



68 RED RIVER OF THE NORTH BASIN 

05094000 South Branch Two Rivers at Lake Bronson, Minn.

LOCATION.—Lat 48°43'50", long 96°39'50", in SW^SW*s sec.30, T.161 N., R.46 W., Kittson County, on left bank 70 ft 
upstream from culvert on U.S. Highway 59 at town of Lake Bronson and 2 miles downstream from dam at outlet of 
Bronson Lake.

DRAINAGE AREA.—444 sq mi.

PERIOD OF RECORD.—September 1928 to November 1936, April to September 1937, April 1941 to October 1943, April to 
December 1944, April 1945 to September 1947, October 1953 to current year. Monthly discharge only for some 
periods, published in WSP 1308. Published as South Fork Two Rivers at Bronson prior to 1941.

GAGE.—Water-stage recorder. Datum of gage is 928.53 ft above mean sea level, datum of 1929 (Minnesota Highway 
Department bench mark). Prior to Nov. 23, 1953, nonrecording gage at bridge 100 ft downstream at datum 2.00 
ft higher. Nov. 23, 1953, to Oct. 5, 1963, water-stage recorder at same site at datum 2.00 ft higher.

AVERAGE DISCHARGE.—31 years (1928-36, 1941-43, 1945-47, 1953-72), 93.1 cfs (67,500 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,480 cfs Apr. 15 (gage height, 8.50 ft); minimum, 0.9 cfs Aug. 21, 
22 (gage height, 3.15 ft).

Period of record: Maximum discharge, 5,410 cfs Apr. 5, 1966 (gage height, 18.23 ft); no flow at times in 
1937, 1941, 1960.

REMARKS.—Records good except those for winter period, which are fair. Flow partly regulated since 1937 by 
Bronson Lake (usable capacity, 3,700 acre-ft).

REVISIONS (WATER YEARS) .—WSP 1308: 1929(M) , 1931 (M) , 1936(M), 1944 (M) , 1947 (M) .

'.IISCHA'-G";

Of Y

1
I

i,

5

6
I
3
S

10

11
12
13
l'»
15

16
17
13
19
20

21
22
23
24
^5

26
27
28
29
30
31 

TOTAL

MAX
MIN
AC-FT

CAL Yd
WTR YO

OCT

?.2
3.d
i.6
1.3
1.5

1.6
1.&
1.7
I. a
I./

I .5
1.5
1.6
1.3
1.6

1.8
2.5
2.0
2.0
2.2

2.8
2.5
2.2
2.0
2.0

2.0
2.0
2.0
2.2
3.4
3.6 

64.0
2.06

3.8
1.3
127

1971 TOTAL
1972 TOTAL

NOV

2.2
2.2
2.0
2.5
4.2

5.8
7.0
7.5
7.5
7.5

8.0
8.4
9.5

10
12

15
20
24
25
23

20
18
16
14
12

11
10
9.6
8.9
8.3

331.1
11.0

25
2.0
657

109,471.
13, 706.

IN CUBIC

DEC

7.8
7.5
7. 0
6.6
6.3

6.0
b.8
5.5
b.3
5.1

4.9
4. 1
4.6
<».4
4.2

4.1
4.0
3.9 •
3.3
3.7

3.6
3.5
3.5
3.4
3.3

3.3
3.2
3.1
3.1
3.0
3.0 

141.2
4.55
7. a
3.0
280

7C MFAM
17 MfcAN

FPfcT Pf = S:.CJ

JAN

2.9
2.9
2.8
2.8
2.ti

2.7
2.7
2.7
2.6
2.6

2.6
2.6
2.6
2.5
2.5

2.5
2.5
2.5
2.5
2.4

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.4
2.4
2.4
2.4 

79.1
2.55
2.9
2.4
157

30C
51. 1

FfR

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.5
2.5
2.5

2.6
2.6
2.7
2.8
2.8

2.9
3.0
3.0
3.1
3.1

3.1
3.1
3.2
3.2
3.1

3.1
3.1
3.1
3.1

—————

31.0
2.79

3.2
2.4
161

MAX 3,
^A X 1,

>10, WATER

MAP

3.1
3.0
3.1
3.1
3.1

3.1
3.2
3.2
3.3
3.4

3.5
3.6
3.9
4.3
b.O

5.9
6.9
8.7

12
21

35
70

188
242
257

255
237
217
170

120

2,032.4
65.6

257
3.0

4,030

970 MIN
150 MIN

YEAR OCTOBER l971 Ta St»>TeM8f:R 1972

APR

112
110
ioa
106
106

104
104
102
102
102

100
105
233
602

1,150

1, 110
1,100
1,090
1,110
1,100

1,010
858
668
480
428

325
182
333
199
99

13,338
445

1,150
99

26,460

1.3
.97

MAY

106
108
106
98
47

24
40
44
42
39

38
35
36
38
40

41
40
36
30
34

31
30
27
26
27

29
33
31
28
24 
21

1,329
42.9

108
21

2,640

AC-FT 217
AC-FT 37

JUK

20
17
14
12
12

9.9
9.0
8.0
7.7
6.2

5.7
5.2
5.7
6.1
4.6

3.7
3.9
5.6
6.8

143

210
110

5.5
29
48

111
99
4.7
4.1
3.7

931. 1
31.0

210
3^7

1,850

,100
a oo

JUl

3.5
4.0
4.3
4.8
4.9

5.0
5.1
5.1
5.0
5.7

4.4
4.7
4.1
4.3
4.1

4.9
5.7
6.4
6.3
5.8

5.7
5.0
4.4
3.8
3.6

3.7
3.5
3.2
3.2
3.1 
2.5

139.8
4.51
6.4
2.5
277

AUG

2.4
2.9
2.8
3.1
3.3

3.1
3.8
4.3
4.0
4.5

4.7
4.5
4.2
3.2
2.1

1.8
1.3
1.3
1.2
1.1

.97
1.1
1.7
2.1
1.7

1.6
1.9
2.1
1.7
1.6

38

114.07
3.68

38
.97
226

SEP

3.4
2.6
2.4
2.6
2.8

4.2
3.3
3.3
3.8
3.7

3.6
4.0
4.1
3.7
3.8

4.3
4.9
4.9
5.0
4.3

4.9
5.5
5.6
5.5
4.7

5.2
4.6
5.2
4.7
4.8

125.4
4.18
5.6
2.4
249
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05102500 Red River of the North at Emerson, Manitoba 

(International gaging station)

LOCATION.—Lat 49°00'30", long 97°12'40", in sec.2, T.I, R.2 E., on right bank 1,500 ft downstream from Canadian 
National Railway bridge in Emerson, 0.8 mile downstream from international boundary, 3.6 miles downstream from 
Pembina River, and at mile 154.3.

DRAINAGE AREA.—40,200 sq mi, approximately (includes 3,800 sq mi in closed basins).

PERI CD OF RECORD.—March to November 1902 (gage heights only), May 1912 to September 1929 (monthly discharge only, 
published in WSP 1308), October 1929 to current year.

GAGE.—Water-stage recorder. Datum of gage is 700.00 ft above mean sea level, datum of 1929, by Geodetic Survey 
of Canada. See WSP 1728 or 1913 for history of changes prior to Apr. 10, 1953.

AVERAGE DISCHARGE.—60 years (1912-72) 3,146 cfs (2,279,000 acre-ft per year); median of yearly mean discharges, 
2,630 cfs (1,910,000 acre-ft per year).

EXTREMES.—Current year: Maximum daily discharge, 30,700 cfs Apr. 23-24; maximum gage height, 78.16 ft Apr. 24; 
minimum daily discharge, 887 cfs Sept. 30.

Period of record: Maximum discharge, 95,500 cfs May 13, 1950 (gage height, 90.89 ft); minimum observed, 
0.9 cfs Feb. 6-8, 1937 (gage height, 44.00 ft).

REMARKS.—Records good. Discharge partially regulated by reservoirs on tributaries.

COOPERATION.—This station is one of the international gaging stations maintained by Canada under agreement with 
the United states.

DISCHARGE, IN CUBIC FEET PER SECOND, hATER YEAR CCTCBER 1971 TC SEPTEMBER 1972

DAY OCT NCV DEC JAN FEE APR «1AY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAl
MEAN
MAX
MIN
AC-FT~

CAL Yft
WTR YR

864
862
907

1,150
2,34C

3,950
4,870
5,170
5,02C
4,610

4,130
3,720
3,370
3,090
2,860

2,67C
2,520
2,390
2,270
2.210

2,850
4.970
6,730
7,620
7,87C

7,590
6,950
6,200
5,500
4,920
4.490 

124.663
4.021
7,870

862
247, 30C

4,120
3,880
3,950
4,870
6,250

7,320
7,890
8,010
7,580
6,490

5,33C
4,620
4,600
4,910
5,180

5,280
5,380
5,550
5,750
5.87C

6,170
5,920
5,350
4,650
3,930

3,360
3,470
3,370
3,000
2,840

154,890
5.163
8.010
2.840

307,200

1971 TCTAL 1,365
1972 TOTAL 2,143

2,800
2,910
3,170
3,440
3,58C

3,600
3,560
3,480
3,390
3,260

3,110
2,940
2,750
2.56C
2,410

2,360
2,320
2.27C
2,220
2,220

2,250
2,280
2,29C
2,290
2,280

2,260
2,240
2*230
2,220
2,210
2,200 

83,100
2,681
3,600
2,200

164,800

,504 ME

2,190
2,180
2,17C
2.160
2,150

2,140
2,140
2,140
2,150
2,150

2,150
2,120
2,090
2,060
2,030

2,OCO
1,970
1,950
1,920
1.890

1,860
1,820
1,780
1,750
1,730

1.710
1,700
1,690
1 ,690
1,690
1,680 

60,850
1,963
2,190
1,680

120,7CO

AN 3,741
,023 «*EAN 5,855

l,67C
1,650
1«£4C
1,«2C
1,620

1.620
1.61C
l.CCC
1,590
l.SSC

1,560
1,560
1,580
1,580
1,560

1,580
1, 58C
1,590
1.5SC
1,600

1.6CC
1,600
i,tcc
1.59C
1,590

1.S6C
1,580
l,57C
1,570

At,3AC
1,598
l,67C
l,57C

91,920

MAX 26.

1,580
1,590
1,600
1.6CC
1 .600

1.590
1,590
1.610
1.640
1,650

1*670
1,69C
1,710
1,730
1,750

1,790
2,200
3,100
5,200
7,500

9,500
11,400
12,900
14,100
15,100

15, SCO
16 ,800
17,400
17,600
17,800
18, SCO 

211,790
6,832

18,900
1,58C

420,100

60C MIN
MAX 30,700 PIN

19,600 23,800
19,300 22,200
19,000 20,300
19.500 18,300
19,900 16,900

19,600 15, ICC
19,100 13,600
18,40C 12,100
17,700 10,800
17,200 9,850

17,100 9,190
17,300 8,730
17,700 8,340
18,800 8,000
21,700 7,65C

24,900 7,390
28,100 7,400
29,100 8,030
29,900 8,850
30,200 9,400

30,500 9,520
30,600 9,320
30,700 8,940
3C,700 8,470
30,500 8,010

29,900 7,640
29,200 7,560
28,200 7,800
27,100 8,020
25,700 8,190

717,200 337,640
23,910 10,890
30,700 23,800
17,100 7,390
1,423M 669,700

8,360
9, QIC
9,700

1C.40C
10,800

10,60C
10,200
9.52C
8,6SC
7,87C

7, 14C
6*530
6.12C
5,750
5.44C

5.18C
4.930
4,68C
4,470
4.30C

4,170
4*13C
4,320
4,47C
4,53C

4,44C
4,23C
3,960
3,69C
3,390

191,020
6,367

10,800
3,390

378,900

3,170
2,<57C
2,800
2,670
2,58C

2,530
2,480
2,440
2,390
2,370

2,310
2,270
2,240
2,190
2,140

2,080
2*040
2,030
2,070
2,140

2,230
2*320
2,410
2,480
2,540

2,610
2,680
2,790
2*940
3,020
3,010 

76*940
2,482
3,170
2,030

152,600

2,960
2,890
2,820
2,750
2,66C

2,550
2,490
2,450
2,42C
2,400

2,390
2,400
2,450
2,500
2,530

2,540
2,560
2,57C
2,550
2 ,470

2,430
2.38C
2,330
2,300
2,300

2,320
2,340
2,340
2,310
2,250
2,200 

76,850
2,479
2,960
2,200

152, 4CC

2,180
2,180
2,17C
2*140
2,120

2,120
2,120
2,130
2,120
2,100

2.07C
2,060
2,060
2,070
2,080

2,09C
2,090
2,100
2,110
2,130

2,100
2,070
2,020
1,990
1,970

1,940
1*900
1,860
1*830
1,820

61*740
2,058
2.18C
1,820

122,500

862 AC-FT 2,7C8,COC
862 AC-FT 4,251, 000
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05104500 Roseau River below South Fork near Malung, Minn.

LOCATION.~Lat 48°47 I 30", long 95°44'40", in SV*i sec.6, T.161 N., R.39 W., Roseau County, on left bank 0.3 mile 
downstream from South Fork and 1.5 miles northwest of Malung.

DRAINAGE AREA.—573 sq mi.

PERIOD OF RECORD.—October 1946 to current year.

GAGE.—Hater-stage recorder and concrete control. Datum of gage is 1,029.67 ft above mean sea level, adjustment 
of 1912.

AVERAGE DISCHARGE.—26 years, 155 cfs (112,300 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,710 cfs Apr. 15 (gage height, 12.67 ft); minimum, 0.7 cfs Sept. 6; 
minimum gage height, 4.31 ft Sept. 22.

Period of record: Maximum discharge, 5,750 cfs July 18, 1968 (gage height, 22.32 ft); maximum gage height, 
23.37 ft Apr. 3, 1966, backwater from ice; no flow for part of Jan. 15, 1952 (caused by construction of con 
crete control) and July 23 to Sept. 8, 1961.

REMARKS.—Records good except those for winter period, which are fair, some flow bypasses the gaging station 
through a natural overflow channel 0.8 mile upstream and returns to river 0.5 mile downstream, 'overflow 
begins at stage of about 13.0 ft, discharge, 1,SOO cfs. These records include any flow in the overflow 
channel.

REVISIONS (WATER YEARS).—WRD MINN 1970: 1948, 1950, 1951, 1956(M), 1957(M), 1962(M), 1966(M), 1967(M), 1968.

DAY OCT

DISCHARGEi IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN F6B MAR APR MAY JU* JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC- FT

CAL YR
WTR YR

5.5
8.0

13
35
58

80
89
98

107
114

116
105

92
35
80

76
78
85

105
126

144
148
164
168
158

139
128
120
114
116
164 

3,118.5 5
101
168
5.5

6,190 10

1971 TOTAL
1972 TOTAL

234
267
290
305
301

231
195
187
178
170

167
170
182
198
221

231
227
221
1S6
178

135
97
86
77
70

63
58
54
50
46

,085
170
305
46

,090

35t715
38,892

42
39
37
36
35

33
32
31
30
29

28
26
25
24
24

22
23
22
20
20

20
19
19
19
19

17
16
14
15
13
13 

762
24.6

42
13

1,510

.50 MEAN

.39 MEAN

13
13
11
10
11

11
11
12
12
12

9.9
9.4
7.7
9.1
9.2

9.2
9.2
9.3
9.6
9.6

8.5
8.8
8.3
8.8
8.8

7.8
7.3
8.3
8.0
8.0
7 0

• O

298.6
9.63

13
7.3
592

97.9
106

7.1
6.B
6.4
6.6
5.3

6.0
5.9
5.6
5.4
5.0

4.9
4.7
4.6
4.5
4.4

4.3
4.3
4.2
4.1
4.1

4.0
4.0
3.9
3.9
3.8

3.8
3.8
3.7
3.7

------

138.8 3,
4.79

7.1
3.7
275

MAX 1,580
MAX 1,670

3.7
3.6
3.6
3.6
3.5

3.5
3.5
3.4
3.4
3.4

3.4
3.5
3.5
3.5
3.6

3.8
4.0
4.2
4.6
5.2

7.0
28

270
554
600

578
492
370
190
110
95

368.5
109
600
3.4

6,680

MIN
MIN

90
90
88
88
85

85
83
83
85

115

200
304
510

1,250
1,670

1,420
1,300
1,280
1,260
1,200

1,060
884
764
676
604

545
481
418
376
344

17,438 5
581

1,670
83

34,590 10

1.6 AC-FT
.89 AC-FT

309
286
259
231
215

201
190
176
166
154

142
133
133
139
156

161
154
144
135
128

116
111
107
101
100

98
101
114
1T9
249 
293

,181
167
309

98
,280

70,840
77,140

282
231
182
148
124

113
101

83
66
55

49
43
39
36
35

32
31
52

179
187

193
168
131
98
74

53
39
31
28
23

2,906
96.9

282
23

5,760

20
19
17
15
16

13
11
11
8.8
7.1

6.0
6.4
5.8
5.1
4.0

3.2
4.0
4.5
4.2
6.2

8.0
8.5

11
9.6
6.8

5.5
6.4
9.3

17
24
1 fi 10

311.4
10.0

24
3.2
618

14
12
12
11
11

9.3
9.0

11
10
10

10
8.8
8.3
8.0
6.8

6.6
6.4
5.6
5.3
4.7

4.9
5.6
5.1
4.7
3.9

5.3
6.7
3.2
2.6
2.7
3.0

227.5
7.34

14
2.6
451

2.6
2.2
2.0
1.9
.89

1.4
2.6
1.9
2.1
2.5

2.4
1.7
2.1
2.2
2.5

2.6
2.3
1.6
2.9
1.9

1.3
1.2
1.2
1.8
1.5

1.4
1.3
1.9
1.7
1.5

57.09
1.90
2.9
.89
113
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05106000 Sprague Creek near Sprague, Manitoba 

(International gaging station)

LOCATION.—Lat 48e 59'33", long 95e 39'43", in NE^ sec.34, T.164 N., R.39 W., Roseau County, on left bank 0.5 mile 
south of international boundary, 3.5 miles south of Sprague, Manitoba, 8 miles upstream from mouth, and 10.5 
miles northeast of Roseau, Minn.

DRAINAGE AREA.—169 sq mi. Prior to October 1958, 151 sq mi; change due to construction of drainage ditch with 
in basin.

PERIOD OF RECORD.—September 1928 to current year (winter records incomplete prior to 1941). Prior to September 
1951, published as Mud Creek near Sprague.

GAGE.—Water-stage recorder and concrete control. Datum of gage is 1,038.4 ft above mean sea level, datum of 
1929. Prior to Mar. 15, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.—33 years (1928-29, 1940-72), 61.5 cfs (44,560 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 476 cfs Apr. 23 (gage height, 8.56 ft); minimum, 0.5 cfs Feb. 15, 
16; minimum gage height, 1.78 ft Feb. 15.

Period of record: Maximum discharge, 2,070 cfs Sept. 1, 1942 (gage height, 15.31 ft), from rating curve 
extended above 960 cfs; no flow at times in some years.

REMARKS.—Records good except those for winter periods, which are fair.

COOPERATION.—This station is maintained by the United states under agreement with Canada.

REVISIONS (WATER YEARS).—WSP 1055: 1944. WSP 1308: 1931 (M).

DISCHARGE* IN CUBIC FEET PER SECONDt WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT DEC JAN FEB MAR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7

8
9

10

11
12
13
I*
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
2"
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

6.2
7.5

10
13
16

16
18
15
17
16

15
13
13
13
13

13
20
36
42
43

35
31
33
28
30

28
29
27
24
29

120 

769.7 1
24.8

120
6.2

It530 3

1971 TOTAL
'1972 TATAL

150
128
103

92
84

75
68
64
62
61

61
61
64
70
83

88
86
82
74
65

58
52
48
42
37

33
30
25
22
1 A
i O

,986
66.2

150
18

,940

14,745.
15,817.

16
14
12
11
9.5

8.5
8.0
7.4
7.0
6.7

6.5
6.2
6.0
6.0
6.0

6.0
5.5
5.0
4.9
5.0

4.9
4.7
4.7
4.2
4.2

4.2
4.0
3.7
3.6
3.4
3.3 

202.1
6.52

16
3.3
401

7Q MEAN
00 MEAN

3.2
3.1
3.0
3.1
3.0

3.1
3.0
3.0
3.0
2.8

2.9
2.8
2.6
2.5
2.5

2.4
2.4
2.3
2.2
2.2

2.1
2.1
2.1
2.0
2.0

2.0
1.9
1.9
1.9
I g. 8
I g .3

76.7
2.47
3.2
1.8
152

40.4
43.2

1.7
1.7
1.6
1.5
1.2

1.1
1.0

.SO

.90

.80

.30

.80

.80

.80

.60

.80
1.0
1.3
1.4
1.4

1.4
1.3
1.2
l.i
1.1

1.1
1.0
1.0
1.0

32.50
1.12
1.7
.80

64

MAX 310
MAX 473

1.0
1.0
1.0
.90
.90

.90

.90

.90

.90

.90

1.0
1.0
1.0
1.1
1.2

1.4
2.0
4.0
7.0

13

20
33
68
62
55

30
16
8.4
4.6
2.7
2.1 

343.80
11.1

68
.90
682

"IN 1.4
MIN .80

1.7
1.7
1.9
2.3
2.2

2.2
2.1
2.2
2.4
8.0

75
110
185
304
339

364
368
337
401
442

464
472
473
446
400

363
344
336
321
302

6,872.7
229
473
1.7

13,630

AC-PT
AC-FT

282
262
241
215
196

181
174
155
139
127

120
118
124
156
156

149
132
121
110
106

104
95
87
78
82

94
86
77
73
67
60 

4,167
134
282

60
8,270

29,250
31,370

52
46
40
34
31

32
25
23
19
15

15
14
14
23
23

22
18
20
61
76

62
47
37
34
21

15
10
11
8.6
7.1

855.7
28.5

76
7.1

l.TOC

5.7
4.2
3*4
1.3
2.7

2.5
1*5
1.0
1.8
1.6

1.5
1.5
1.6
2.6
2.6

2.6
2.2
2.0
2.3
2.5

1.9
2.0
1.9
1.8
2.2

2.2
2.0
1.6
1.2
1.5
1.5

66.9
2.16
5.7
1.0
133

1.4
1.1
.2
.4
.2

.1

.5
2.3
2.1
2.3

2.7
2.2
1.9
1.6
1.5

2.2
2.1
2.4
2.3
1.9

3.3
3.0
3.7
5.8
*.9

6.0
7.1
5.8
6.7
6.1
5.3

94.1
3.04
7.1
1.1
187

5.6
4.7
4.1
3.5
3.0

7.0
11
18
16
13

12
12
12
12
12

10
10
9.1
8.5
7.5

6.5
6.8
6.5

10
16

18
20
22
28
25

349.8
11.7

28
3.0
694



72 RED RIVER OF THE NORTH BASIN

05106500 Roseau .River at Roseau Lake, Minn.

LOCATION.— Lat 48°54'22", long 95°49'55", in SW%SW*i sec. 28, T.163 N. , R.40 W. , Roseau County, on downstream side 
of bridge near left bank at Roseau Lake, 3.5 miles upstream from Pine Creek, 3.8 miles downstream from 
Sprague Creek, and 7 miles northwest of Roseau.

PERIOD OF RECORD. — November 1939 to current year (incomplete) .

GAGE. — Water-stage recorder. Datum of gage is 1,018.59 ft above mean sea level, adjustment of 1928 by Geodetic 
Survey of Canada. Prior to Aug. 26, 1970, nonrecording gage at same site and datum. Gage readings have been 
reduced to elevations above mean sea level.

EXTREMES. — Current year: Maximum elevation recorded, 1,031.97 ft Apr. 22; minimum recorded, 1,020.49 ft July 
28.

Period of record: Maximum elevation observed, 1,036.86 ft May 13, 1950; minimum observed, 1,019.75 ft 
Aug. 16, 1941.

Flood of July 1919 reached an elevation of about 1,034 ft.

UAGE HEIGHT, IN FEET, hATEK YEAR UCTUBER 1971 TO SEPTEMBER 1972 

UAY CCT NUV UEC JAN FEb MAR APR MAY JUN JUL AUG SEP

1 /^.o7
2 /l.Jt> 23.00
J 23.67
t 23.91 25.79
t> 25. *5

o 
7 
6 
9

10

11 23.23
12 23.05
1J 24.92
14 ^.92
15 25.15

Ib 25.36
17
18 ,0.39
19 /2.ti9
20

21
22
23
24
25

26 31.49
27 31.56 
t8
29
30 —————
31 ————— ————— —— ——

28.34

27.97
27.62
27.34
27.17
26.95

25.07
24.80
24.34
23.88

22.00
22.01

21.72
21.66
21.58
21.47
.a .37
21.31
21.32
21.22
21.17
/1. 10

21.11
21.12
21.08
21.27
21. 2C

21.17
21.08
20; 84
20.65
20.66

20.73
20.83
20.S8
21.03
21.68

21.86
21.30
21.09
21.00
20.94

20.77
20.72
20.68
20.65
20.65

20.88
21.12
21.17
21.23
21.22

21.17
21.16
21.21
21.19
21.18

31.49
31.71
31.87

31.95
31.94
31.79
31.69
31.61

26.72
26.45
26.12
25.82
25.62

25.43
25.14
24.85
24.58
24.36

21.94
21.89
21.91
26.45
27.38

27.14
26.89
26.39
25.74
24.95

21.07
20.98
20.82
20.69
20.75

20.91
20.9.7
20.94
20.92
20.79

20.88
20.82
20.80
20.79
Z0.75

20.73
20.70
20.67
20.65
20.70

21.19
21.15
21.13
21.10
21.06

21.05
20.97
20.94
21.04
21.23

24.23
24.07
23.98
24.07
24.57
24.99

24.16
23.41
22.71
22.24
21.93

—————

20.64
20.54
20.60
20.58
20.78
21.10

20.72
20.75
20.79
20.81
20.79
20.81

21.43
21.51
21.60
21.66
21.72

—————

21.06 20.90 21.13
21.72 21.86 21.72

MIN 20.54 20.65 20.65

NOTE. — Add 1,000.00 ft to obtain elevation above mean sea level.
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05107500 Roseau River at Ross, Minn.

LOCATION.-.-Lat 48°54'37" / long 95°55'18", in SE^s sec.27, T.163 N., R.41 W., Roseau County, on left bank 300 ft 
downstream from highway bridge, 0.2 mile north of Ross, and 2.3 miles downstream from Pine Creek.

DRAINAGE AREA.—1,220 sq mi, approximately. 

PERIOD OP RECORD.—July 1928 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,018.44 ft above mean sea level, adjustment of 1928 by Geodetic 
Survey of Canada. Prior to Mar. 13, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.—44 years, 268 cfs (194,200 acre-ft per year).

EXTREMES.—Current year: Maximum daily discharge, 1,860 cfs about Apr. 25; minimum, 2.7 cfs Sept. 6 (gage 
height, 1.06 ft).

Period of record: Maximum discharge, 6,560 cfs May 12, 1950 (gage height, 18.25 ft); no flow Aug. 29, 30, 
1961.

Maximum stage known, about 19 ft in 1896. Other outstanding floods reached the following stages (from 
information by local, residents): flood of July 1919, 17.5 ft; flood of 1927, about 16 ft.

REMARKS.—Records good except those for winter period, and those for periods of no gage-height record, which are 
fair. High flow regulated by natural storage in Roseau Lake.

REVISIONS (WATER YEARS).—WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936 (M). WSP 1508: 1948-49(P)

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 10
2 20
3 31
4 37
5 38

6 36
7 54
8 72
9 77

10 84

11 100
12 110
13 103
14 96
15 92

16 89
17 90
18 101
19 129
20 160

21 181
22 190
23 192
24 202
25 206

26 199
27 181
28 169
29 156
30 153
31 232 

TOTAL 3,590
MEAN 116
MAX 232
MIN 10
AC-FT 7,120

396
480
498
508
514

485
440
390
365
360

360
370
425
450
460

465
455
434
410
360

325
290
265
255
250

235
190
155
130
110

10,830
361
514
110

21,480

CAL YR 1971 TOTAL 78,434.0
WTR YR 1972 TOTAL 89,534.7

96
88
80
75
70

65
58
52
46
43

40
38
37
36
34

33
32
31
30
29

28
27
26
25
24

24
23
22
21
21
20 

1,274
41.1

96
20

2,530

MEAN
MEAN

19
19
18
17
17

16
16
16
15
15

14
14
14
13
13

13
12
12
12
11

11
11
11
11
11

11
11
10
10
10
10 

413
13.3

19
10

819

215 MAX
245 MAX

10
10
10
9.8
9.6

9.4
9.2
9.0
8.9
8.8

8.7
8.6
8.5
8.4
8.4

8.3
8.3
8.2
8.2
8.1

8.0
8.0
7.9
7.8
7.8

7.8
7.7
7.7
7.6

248.7
8.58

10
7.6
493

1*510
1*860

7.6
7.6
7.5
7.5
7.5

7.6
7.7
7.8
8.0
8.3

8.8
9.3

10
12
18

25
35
46
60
80

125
190
270
520
660

650
630
600
560
450
370 

5,406.2
174
660
7.5

10,720

MIN 6.6
MIN 5.1

350
340
335
335
340

350
360
375
400
450

550
720

1,000
1,220
1,340

1*410
1*520
1,620
1,710
1,770

1,800
1,820
1,840
1,850
1,860

1,850
1,820
1,770
1,730
1*690

34,525
1,151
1,860
335

68,480

AC-FT
AC-FT

1,610
1,530
1,460
1,390
1,300

1,220
1,150
1,080
1,010

951

902
837
784
747
707

662
620
568
519
486

458
417
378
340
314

296
276
261
269
325
379

23,246
750

1,610
261

46,110

155,600
177,600

397
368
313
257
214

189
171
151
130
109

97
91
87
87
90

86
82
81

566
761

722
681
609
514
405

306
223
155
112
Q7o /

8,141
271
761
81

16,150

72
67
61
53
45

39
40
34
29
25

24
25
24
33
32

24
20
14
9.1
9.0

13
17
17
16
13

8.6
5.5
5.3
6.2
8 7• r

20

809.4
26.1

72
5.3

1*610

26
24
21
18
15

14
16
17
19
24

35
26
18
15
12

11
11
11
12
12

11
10
8.9
7.7
7.7

9.7
10
13
15
15
14

479.0
15.5

35
7.7
950

13
11
9.3
7.7
5.1

7.4
12
21
24
21

18
17
17
16
14

13
12
12
14
13

11
11
9.9
17
26

39
44
44
48
45

572.4
19.1
48

5.1
1,140

NOTE.—No gage-height record Apr. 23 to May 9.
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05112000 Roseau River below State ditch 51, near Caribou, Minn. 

(International gaging station)

74

LOCATION. — Lat 48e 58«54", long 960 27'46", in SE^SWJj sec. 34, T.164 N. , R.45 W. , Kittson County, on left bank 400 
ft downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mile west of Caribou.

DRAINAGE AREA. — 1,570 sq mi, approximately.

PERIOD OF RECORD. — April to October 1917, April 1920 to current year (some winter records incomplete) . Pub 
lished as "at Caribou", prior to April 1929; as "below Cutoff ditch, near Caribou" April 1929 to September 
1936. Records published foe both sites April 1929 to September 1930. Monthly discharge only for some peri 
ods, published in WSP 1308.

GAGE. — Water-stage recorder. Datum of gage is 1,002.14 ft above mean sea level, adjustment of 1928, by Geode 
tic Survey of Canada. Prior to Apr. 1, 1929, nonrecording gage at site at Caribou 0.6 mile upstream at datum 
0.95 ft lower.

AVERAGE DISCHARGE. — 15 years (1920-30, 1932-33, 1936-43), 298 cfs (215,700 acre-ft per year).

EXTREMES. — Current year: Maximum discharge, 1,690 cfs May 2 (gage height, 7.79 ft); minimum, 9.7 cfs Aug. 7 
(gage height, 1.70 ft) .

Period of record: Maximum discharge, 4,080 cfs May 19, 1950 (gage height, 11.81 ft); no flow Aug. 13, 
1936.

Flood of 1916 is reported to have reached a stage of about 15.5 ft at former site.

REMARKS. — Records good except those for winter periods and period of no gage-height record, which are fair. 
Occasionally, at high stages, there is some natural diversion of flow above station to headwaters of Two 
Rivers. Station not operated during winter period.

COOPERATION. — This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEAR). — WSP 1308: 1938 (M) . WSP 1508: 1917 (M) , 1920, 1932(M), 1934-35(M). WSP 1913: 1954(M).

DAY

1
2
^
4
b

6
7
8
9 

1C

11
12
13
14
15

lo 
17

27
?.v 
29 
-O 
31

HOT

38
40
51
56
62

63
64

70 
8)
91

92
104
110
110
ioe> 

100
99
94
100
122

152
173
134
190
198

204 
2J4 
136 
177 
167 
165

3,654 
lid 
204

33

DISCHARGE, IN CUBIC FEET PER SECOND, WATEP YEAR OCTOBER 1971 TO SEPTEMBER 1972 

MOV DcC JAN PER MAR APR MAY JUK JUL

229
354

16
18
55

130
130
210
230
240
230

220
210
200
190
175

160
150
140
135
130

140
180
220
360
500

650
950

1,220
It 330
1,350

1,380 
1,420 
1,450 
1,480 
It 510

1,560
1,590
1,630
1,660
1,680

23,970
799

I,o80
130

47,540

1,680
1,680
1,670
1,650
1,640

1,610
1,590
1,560
1,530
1,500

1,450
1,410
1,370
1,350
1,300

1,220
1,170
1,100
1.010

950

840
740
630
620
570

530
480
430
410
410
440

34,590
1,116
1,680

410
68,610

460
440
430
400
360

30C 
270 
230 
200 
170

140
135
135
132
132

131
123
120
152
440

694
754
754
719
660

60 C 
500 
370 
260 
185

10,396
347
754
120

20,620

130
100
90
85
80

75
69
66
65
64

58
52
54
56
55

58
53
50
47
46

43
38
36
34
32

28
24
19
16
13
12

1,648
53.2
130
12

3,270

AUG

12
21
25
21
16

12
11
14
15
18

22
59
44
26
19

13
12
13
12

13
12
12
12
12

12
12
13
13
12
13

535
17.3

59
11

1,060

SEP

12
15
15
16
15

17
20
21
25
22

24
25
25
25
22

24
20
23
25
22

13
14
19
21
19

19
21
31
30
31

631
21.0

31
12

1,250

NOTE.—No gage-height record May 15 to June 14.
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05124480 Kawiahiwi River near Ely, Mlnn. 

(Hydrologic bench-mark station)

LOCATION.—Lat 47»55'22", long 91 e 32'06", in SE$t sec.24, T.63 N., R.10 W., Lake County, on left bank upstream 
from rapids, 2 miles upstream from South Kawiahiwi River, 2.2 miles southwest of Fernberg Lookout Tower and 
14 miles east of Ely.

DRAINAGE AREA.—253 sq mi.

PERIOD OP RECORD.—June 1966 to current year.

GAGE.—Water-stage recorder. Altitude of gage is 1,450 ft (from topographic map) .

AVERAGE DISCHARGE.—6 years, 255 cfs (13.69 inches per year).

EXTREMES.—Current year: Maximum discharge, 1,380 cfs about May 12 (gage height, 5.75 ft, from recorded range in 
stage); minimum, 38 cfs Oct. 16, 17 (gage height, 2.84 ft).

Period of record: Maximum discharge, 1,540 cfs Apr. 29, 1969 (gage height, 5.88 ft); minimum, 24 cfs Sept. 
28, 29, 1966; minimum gage height, 2.70 ft Feb. 23-29, 1968.

REMARKS.—Records good except those for period of no gage-height record, which are fair. Records of chemical 
analyses and water temperatures for the current year are published in Part 2 of this report.

OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AU6 SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
2*
25

26
27
28
29
30
31

TOTAL
MEAN
*AX
MIN
CFSM
IN.

CAL VR
WTR YR

47
43
50
47
47

51
51
50
48
47

46
46
44
41
40

39
47
56
59
62

62
63
65
65
66

69
83
128
134
154
194 

2,054 14
66.3
194
39

.26

.30

1971 TOTAL
1972 TOTAL

229
270
313
344
373

383
392
412
42 a
443

453
459
475
486
497

508
530
553
559
565

571
565
565
565
559

548
530
519
508
491

,093
470
571
229
1.86
2.07

105,986
83,709

480
464
453
438
433

422
412
402
392
378

363
344
340
331
318

318
304
291
283
275

266
255
255
244
236

229
222
216
210
206
197 

9,977
322
430
197

1.27
1.47

MEAN
MEAN

189
184
179
176
174

167
163
158
158
156

154
154
154
154
154

150
146
144
141
137

134
134
134
134
135

132
130
127
125
122
116 

4,615
149
189
116
.59
.68

290 MAX
242 "AX

115
115
110
110
108

107
103
102
100
99

97
97
94
92
90

88
86
85
85
84

82
81
79
79
79

79
79
81
81

—————

2,687
92.7
115
79

.37

.40

1,520
1,350

81
79
78
78
78

79
79
79
78
77

77
77
76
76
74

74
74
74
73
72

72
73
74
74
72

72
70
69
69
68
A Qoo 

2,314
74.6

81
68

.29

.34

MIN 27
MIN 39

66
66
65
64
64

64
60
57
57
57

58
59
72
72
72

73
76
81
95
120

140
165
190
230
265

300
340
395
470
550

4,443
148
D50
57

.59

.65

CFSM 1.15
CFSM .96

660
760
870
970

1,060

1,130
1,160
1,240
1,280
1,310

1,330
1,350
1,330
1,290
1.230

1,150
1,080
1,000
930
850

790
730
660
600
550

510
480
460
445
430
420 

28,075 6,
906

1.350
420
3.58
4.13

IN 15.58
IN 13.04

395
380
370
360
350

336
318
300
279
255

240
232
222
229
216

203
192
182
179
167

158
152
146
141
135

132
127
125
127
118

766
226
395
118
.89
.99

111
107
102
97
94

92
94
92
91
90

88
88
84
84
81

77
76
74
73
74

78
90
102
100
99

96
94
92
91
91
90

2,792
90.1
111
73
.36
.41

86
82
79
76
73

72
69
68
65
64

63
63
62
60
60

232
232
240
262
279

296
313
304
296
291

283
270
255
244
232 
222

5,293
171
313
60
.68
.78

210
203
197
189
186

184
192
186
182
179

176
172
182
185
190

195
200
205
198
192

186
184
182
180
180

179
179
179
176
172

5,600
187
210
172
.74
.82

NOTE.—No gage-height record April 18 to June 5.
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05127000 Kawishiwi River near Winton, Mlnn.

76

LOCATION.—Lat 47 8 56'05", long 91"45'50", in NEJjNWfc sec.20, T.63 N., R.ll W., Lake County, at powerplant of 
Minnesota Power & Light Co., Just upstream from Fall Lake, and 1.8 miles east of Winton.

DRAINAGE AREA.—1,200 sq. mi, approximately.

PERIOD OF RECORD.—June 1905 to June 1907, October 1912 to September 1919 (fragmentary), September 1923 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

AVERAGE DISCHARGE (UNADJUSTED).—53 years (1905-06, 1915-17, 1918-19, 1923-72), 1,021 cfs (11.55 inches per 
year) .

EXTREMES.—Current yean Maximum daily discharge, 8,260 cfs May 10; minimum daily, 129 cfs Apr. 9. 
Period of record: Maximum daily discharge, 16,000 cfs May 18, 1950; no flow at times.

REMARKS.—Records fair. Daily discharge computed from powerplant records. Flow regulated by powerplant and 
by Camp Six, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron, South Farm, and Garden Lakes.

COOPERATION.—Records collected by Minnesota Power & Light Co., under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEFT PER SECOND, WATfcR YEAR OCTOBER 1971 TO SEPTEMBER 1972

)AY OCT

1 /J*
7 3*9
3 6*6
* 613
•j 60 9

6 61B
7 613
* 61«
9 6bO

10 o51

11 5S6
12 651
13 619
14 630
15 7V*

16 729
1 7 902
M 92*
19 80*
20 577

21 635
22 799
23 9bO
2* 972
25 1,090

26 1,060
27 1, 720
28 2, ',00
29 2,t70
- . f -, ~ _» .

31 3,110 

TOTAL 32,118
MEAN 1,036
MAX 3,110
MIN 577
/ +223
MEAN & 1,259
CFSM jt 1.05
IN. / 1.21

CAL TO 1971
WTR TO 1972

NOV

3,*20
3 , /2u
*, 500
5,030
5,200

5,090
5,010
5,090
*,"530
*,J3D

3, ioO
3,230
3, 350
2,900
2,950

2,760
2,910
2,700
2,710
2,830

2,7oO
2, £40
2,750
2,7*0
2,720

2,6*0
2, 750
2,730
2,630
2,360

102,430
3,414
5,200
2,360
-45

3,369
2.81
3.13

TOTAL 617,
TOTAL 555,

DEC

2,110
2,020
1,930
1,900
1,900

1,820
1,450
1,250
1,150
1,060

1 ,060
1,060
1,120
829
738

79*
1,150
1,150
1 ,150
1,150

1,150
,150
,1 50
,150
,150

,150
,150
,080
960
863
Q •) Q
7 £. O

38,672
1,247
2,110

738
+9

1,256
1.05
1.21

472 MEAN
929 MEAN

JAN

863
895.
863
695
895

9*d
900
963
928
928

960
960
960
895
395

895
928
768
762
762

762
731
7*8
716
7*8

716
633
71*
&81
6*9
665 

25,673
828
960
649

-244
584

0.49
0.56

1,692
1,519

FED

622
622
590
590
557

*95
*16
51d
513
*3l

481
481
2*9
*81
481

*81
**9
431
*81
161

461
*16
*81
**9
**9

*62
155
*67
*99

13,489
465
622
155

-112
353

0.29
0.32

MAX 8,500
MAX 8,260

MAR

370
*99
532
*99
*67

499
*99
*35
*67
*67

513
551
551
51B
551

6*8
583
528
517
*96

668
666
697
765
53*

663
580
569
537
567
*70 

16,926
546
785
370

-249
297

0.25
0.29

MIN
MIN

APR

535
535
535
500
500

*39
*63
398
129
560

303
399
528
*27
*31

431
495
615
595
724

984
754

1,090
1,070
1,520

1,620
1.9SO
2,610
2,920
3,280

27,350 1
912

3,280
129

+176
1,088
0.91
1.01

161 MEAN
129 MEAN

MAY

3,750
4,530
5,350
6,0*0
6,690

7,200
7,780
8,08"0
8,180
8,260

8,260
8,000
7,860
7,600
6,980

6,570
6,050
5,510
5,*00
*,810

*,*30
*,200
3,980
3,110
2,540

1,940
2,010
1,720
2,140
2,740
1,600 

63,310
5,268
8,260
1,600
+390
5,658
4.72
5.44

I* 1,704
jl 1,533

JUN

1,530
1,460
1,460
1,460
1,*60

1,560
1,470
1,470
1,470
1,470

1,310
1,040
960
960

1,040

1,010
960
960
992
960

960
960
928
799
799

804
783
686
845
716

33,282
1J109
1,560

686
-22

1,087
0.91
1.01

CFSM jl
CFSM jt

JUL

620
410
314
410
411

395
739
560
501
501

501
670
835
618
435

330
469
404
372
417

352
565
672
724
785

795
860
960

1,020
1,020
1,120 

18,785
606

1,120
314
+66
672

0.56
0.65

1.42 IN.
1.28 IN.

AUG

960
960
921
960
928

863
798
841
765
697

634
635
603
603
625

1,150
924
956

1,120
1,180

1,090
2,200
2,320
2,920
2,990

2,630
3,120
2,870
2,750
2,770
2,670 

45,453
1,466
3,120

603
-21

1,445
1.20
1.39

/ 19.14
jl 17.39

SEP

2,200
1,990
1,520
1,270
1*190

1,190
1,120
1,110
1,090
1,000

960
960
960
960
863

960
928
960
928

1,120

960
960
992

1,170
1,050

1,490
2,070
2,260
2,170
2,040

38,441
1,281
2,260
863
-12

1,269
1.06
1.18

/ Changes in contents, equivalent in cubic feet per second, in Camp Six, Bald Eagle, 
Birch, White Iron, Farm, South Farm, and Garden Lakes. 

jf Adjusted for change in reservoir contents.

Gabbro, Little Gabbro,



LAKE OF THE WOODS BASIN 

05127205 Burntside River near Ely, Minn.

77

LOCATION.—Lat 47 e 54«55", long 91 e 56«59", in NEfcNE^ sec.26, T.63 N., R.13 W., St. Louis County, on left bank on 
downstream handrail of bridge on County Road 88, 2.5 miles upstream from mouth, 4 miles northwest of Ely and 
5 miles downstream from outlet on Burntside Lake.

PERIOD OF RECORD.—May 1967 to current year.

AVERAGE DISCHARGE.—5 years, 67.2 cfs.

GAGE.—Nonrecording gage read once daily. Altitude of gage is 1,340 ft (from topographic map).

EXTREMES.—Current year: Maximum discharge, 230 cfs May 8 (gage height, 7.44 ft, from graph based on gage read 
ings) ; minimum daily discharge, 5.2 cfs Oct. 15; minimum gage height, 5.29 ft Sept. 22.

Period of record: Maximum discharge; 455 cfs June 12, 1970 (gage height, 8.59 ft, from floodmark); mini 
mum daily discharge, 0.8 cfs Oct. 6, 7, 1967.

REMARKS.—Records fair.

COOPERATION.—Gage readings furnished by the Water Quality Office, Environmental Protection Agency.

D I SCH *.?•&£, IN CUBIC FEET °E« SECOND. WATfR fXTt'SfR 1971 TO SEPTEMBER 1972

OAY

1
7
3
u
f

6
7
e
9

10

11
12
13
14
15

16
17
IB
19
70

21
22
73
24

25

26
?7
28
29
30
31

TOTAL
VEAN
MAX
MIN

CAL Y»
WTR Y<*

PCT NPV

16
?1
l e
1?
11

1?
11
11
10
o

9
8
p
6
5

7
12
19
27
27

26
?*
26
?4

23

21
23
61
B 7
64
72

684
22

5

1971
1972

77
81
e\
C2
84

Rfl
90
37
70

.5 78

.0 76

.0 76

.0 74

.* 65

.2 102

.CV 102
1C9
116
118
116

114

112
110
107
105

103
102
100
100
98

.5 2,854

.1 95.1
7? 118
.2 74

TOTAL 24,866
TOTAL 21,679

DFC

98
96
94
91
80

87
86
8e
S3
?2

b2
SI
81
to
£0

7«>
7*
76
74
73

71
70
69
6P
67

66
65
64
63
62
61

2,401
77.5

98
61

.3 MEAN

.5 MEAN

JAN

60
f 9
fc P
57

5f

55
54
r.4

53
52

Tl
50
49
49
48

46
47
47
46
46

45
45
45
44
44

44
43
43
42
42
42

1,518
40.0

60
42

68.1
59.2

FFF

42
41
41
40
2<*

39
3H

39
37
37

37
37
36
36
36

3t
36
35
3 C
35

35
34
34
34
33

3?
33
33
3?

—————
______

1,052
36.3
42
32

WAX ?93
MAX 230

VAR

32
?2
31
31
31

30
30
30
3n
30

jO
30
30
30
20

29
29
29
?P
29

29
20
29
28
2P

28
27
27
76
26
26

904
29.2

32
26

I»IN 5.2
MIN 5.2

AP°,

26
2fc
26
26
?7

27
78
26
29
30

31
33
35
36
41

45
4b
51
54
57

63
70
76
83
91

102
122
138
152
174

—————

1,777
59.2
174
26

MAY

1"!
199
?06
206
211

215
T25
?30
?23
?16

210
?07
202
196
190

180
176
170
164
158

153
149
140
138
131

126
122
UP
113
110
106

5,385
174
230
108

JUN

101
99
94
92
R9

86
81
79
77
71

65
60
61
63
60

60
•58
59
6?
61

57
54
49
42
36

31
25
43
49
47

______

1,911
63.7
101
2S

JUL

41

37
35
32
30

26
2«
28
?7
2T

28
34
34
37
37

38
38
40
45
52

53
58
65
66
66

64
64
61
61
60
55

1,369
44.2

66
27

AUG

54
51
49
47
44

42
40
39
39
37

38
35
34
32
34

46
54
54
54
54

55
56
53
52
49

47
45
43
40
39
35

1,391
44.9

56
32

SEP

32
26
19
14
12

10
9.7
8.8
10
17

23
19
18
17
12

11
10
18
14
12

10
9.9
10
11
14

15
14
14
12
11

•rm-i-__»rrm»

433.0
14.4
32

8.8



LAKE OF THE WOODS BASIN 

05127210 Armstrong Creek near Ely, Minn.

78

LOCATION.—Lat 47e53«48", long 91 e 55'50", in SW^Eij sec. 36, T.63 N., R.13 W., St. Louis County, near right bank 
50 ft upstream from culvert on County Road 88, 1.2 miles upstream from mouth and 2.5 miles southwest of Ely.

DRAINAGE AREA.—5.29 Bq mi.

PERIOD OP RECORD.—May 1967 to current year.

AVERAGE DISCHARGE.—5 years, 5.21 cfs (13.37 inches per year).

GAGE.—Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,365 ft (from topographic 
map). Prior to Oct. 1, 1969, at site 100 ft downstream at same datum.

EXTREMES.—Current years Maximum discharge, 45 cfs Apr. 29 (gage height, 3.98 ft); maximum gage height, 4.17 
ft Apr. 21 (from graph based on gage readings, backwater from ice); minimum daily discharge, 0.3 cfs Feb. 23 
to Mar. 7.

Period of record* Maximum discharge, 131 cfs May 21, 1970 (gage height, 5.88 ft, from floodmark); no flow 
Feb. 28 to Mar. 6, 1968.

REMARKS.—Records poor.

COOPERATION.—Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
KIN
CFSM
IN.

CAL YR
WTR YR

12
14
10
7.6
5.4

5.1
4.5
4.5
4.2
3.8

3.7
3.6
3.6
4.2
4.5

6.0
8.6

12
16
13

11
9.1
7.6
6.5
7.0

15
21
33
23
20
25 

324.5
10.5

33
3.6
1.96
2.26

1971 TOTAL
1972 TOTAL

21
17
14
12
12

10
7.4
6.7
6.0
5.7

5.4
5.1
5.0

11
19

18
17
21
20
17

15
13
12
10
8.9

8.2
7.5
7.0
6.4
5.7

344.0
11.5

21
5.0

2.17
2.42

2,012.90
1,758.40

4.9
4.0
3.5
3.1
2.8

2.6
2.4
2.2
2.1
2.0

1.9
1.9
1.8
1.8
1.8

1.7
1.6
1.6
1.5
1.5

1.5
1.4
1.4
1.4
1.3

1.3
1.2
1.2
1.1
1.1
1.1

60.7
1.96
4.9
1.1
.37
.43

MEAN
MEAN

1.1
1.1
1.1
1.0
1.0

1.0
1.0
1.0
.90
.90

.90

.90

.80

.80

.80

.80

.80

.90

.90
1.0

1.0
1.0
1.1
1.2
1.2

1.2
1.1
1.1
1.0
1.0
.90 

30.50
.98
1.2
.80
.19
.21

5.51
4.80

1.0
1.0
.90
.90
.80

.80

.70

.70

.70

.60

.60

.50

.50

.50

.50

.50

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

15.70
.54
1.0
.30
.10
.11

MAX 61
MAX 43

.30

.30

.30

.30

.30

.30

.30

.40

.40

.40

.40

.50

.50

.60

.70

.80
1.0
1.1
1.3
1.4

1.5
1.5
1.4
1.3
1.2

1.2
1.2
1.1
1.1
1.1
1.0 

25.20
.81
1.5
.30
.15
.18

MIN .40
MIN .30

1.0
.90
.90
.90
.80

.80

.80

.90

.90
1.0

2.0
3.5
5.8
8.5

10

13
16
19
21
25

27
29
30
25
28

31
37
42
43
41

465.70
15.5
43
.80

2.93
3.27

CFSM 1.04
CFSM .91

36
32
29
24
21

20
19
17
13
11

9.6
8.4
8.0
7.7
7.5

6.5
5.5
4.7
4.0
3.5

2.9
2.4
2.0
1.6
1.2

1.1
1.1
1.0
1.1
1.1
1.0

303.9
9.80

36
1.0

1.85
2.14

IN
IN

1.0
.90
.90

1.0
1.2

1.2
1.3
1.1
1.0
.90

.80

.70

.90
1.2
.90

.80
1.5
3.5
4.3
2.9

2.5
2.1
1.7
1.2
.90

.60

.50

.60

.50

.50

39.10
1.30
4.3
.50
.25
.27

14.15
12.37

.40

.40

.40

.40

.40

.40

.60

.50

.40

.40

1.2
1.6
1.6
2.1
2.4

2.2
2.2
2.1
1.8
4.5

3.2
7.5
6.5
4.6
2.6

1.7
1.6
2.1
1.9
1.6
1.5

60.60
1.96
7.5
.40
.37
.43

1.5
1.4
1.4
1.4
1.4

1.3
1.3
1.7
1.6
1.4

1.4
1.4
1.3
1.3
1.7

6.0
6.2
4.0
2.8
3.2

2.6
3.3
2.4
2.1
1.7

1.-6
1.4
1.3
1.0
.90

1.1

63.30
2.04
6.2
.90
.39
.45

1.2
1.0
.90
.70
.60

1.0
.90
.60
.70
.60

.60

.60
1.2
1.0
1.0

.90

.60

.80

.70

.90

.90

.60

.70

.70

.70

.80
1.0
.70
.60
.60

25.00
.63
1.2
.60
.16
.16



LAKE OF THE WOODS BASIN 

05127215 Longstorff Creek near Ely, Minn.

79

LOCATION.—Lat 47°53'33", long 91°54'55", in SE^Sffe sec.31, T.63 N., R.12 W., St. Louis County, left bank on 
downstream side of culvert of U.S. Highway 169, 0.7 mile upstream from mouth, 1.5 miles southwest of Ely and 
2.5 miles downstream from outlet of Mitchell Lake.

DRAINAGE AREA.—8.84 sq mi.

PERIOD OF RECORD.—May 1967 to current year.

AVERAGE DISCHARGE.—5 years, 8.91 cfs (13.69 inches per year).

GAGE.—Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,360.67 ft above mean sea 
level, datum of 1929 (levels by Minnesota Highway Department).

EXTREMES.—Current yeart Maximum discharge, 80 cfs Apr. 29 (gage height, 3.46 ft); minimum, 0.4 cfs July 4, 5, 
9, 10; minimum gage height, 0.55 ft July 5, 10.

Period of record! Maximum discharge, 230 cfs June 10, 1970 (gage height, 6.52 ft, from floodmark); no 
flow on many days in 1968 and May 7, 1969.

REMARKS.—Records good except those for winter periods, which are fair.

COOPERATION.—Gage readings furnished by Water Quality Office, Environmental Protection Agency.

OCT

DISCHARGE, IN CUBIC FEFT PF.R SECC'NDt WATER YEAR OCTOBER 1971 TO SEPTEMBER 197? 

NOV DEC JAN FEB MAR APR MAY JUN JUL AU6 SEP

1
2
3
e.
5

f
7
P
9

10

11
12
1?
14
1'

16
17
16
19
20

21
22
23
24
2*

?6
27
?8
2°
3P
31

T^TAL
MFAN
MAX
MIN
CFSM
IN.

CAL YR
WTP. YR

11
14
11
6.4
•i.O

4.7
3.4
3.?
2.9
?.'>

?.l
I.ft
1.6
1.?
1.?

1.3
3.0
6.0

1?
11

6.6
S.C
4.0
?.o
2.3

2.P
6.1

36
23
28

28
24
22
20
18

16
14
12
11
10

9.3
8.5
e.o

14
17

16
18
24
?3
20

17
15
13
1?
11

10
9.2
8.4
7.9
7.3

256.? 443.6
8.?6

36
1.?
.^3

1.08

1971 TOTAL
1972 TOTAL

14. P
?e

7.3
1.67
1.87

3tOl6
2t603

6.8
6.3
6.0
5.7
r .4

5.2
5.1
5.0
4.8
4.7

4.6
4.5
4.3
4.3
4.2

4.2
4.1
4.0
4.0
3.9

3.9
3.8
3.8
3.P
3.7

3.7
3.7
3.6
3.6
3.5
3.4 

137.6
4.44
6.6
3.4
.50
.58

.30 MEAN

.70 MFAN

3.4
3.3
3.3
3.2
3.1

3.0
2.9
2.«>
2.8
2.P

2.8
2.8
2.7
2.7
2.7

2.7
2.7
2.7
2.6
2.6

2.6
2.5
2.5
2.5
2.5

2.4

2.4
2.3
2.3
2.3
2.2

94.2
2.7?
3.4
2.2
.31
.35

8.26
7.11

2.2
2.1
2.0
2.0
1.9

1.8
1.8
1.7
1.6
1.5

1.5
1.4
1.3
1.2
1.1

1.1
1.0
1.0
.90
.90

.90

.80

.80

.80

.80

.80

.80

.80

.80

37.30
1.29
2.2
.80
.15
.16

MAX 1PO
MAX 75

.80

.80

.80

.80

.80

.80

.80

.90

.90

.90

.90

.90
1.0
1.0
1.1

1.3
1.5
1.6
1.8
1.9

2.3
2.9
3.1
3.0
2.8

2.6
2.4
2.2
?.l
2 ^• C

2.3 

49.20
1.59
3.1
.80
.18
.21

MIN .10
MIN .40

2.2
2.2
2.2
2.3
2.4

2.3
2.2
2.2
2.1
2.1

2.2
2.4
3.1
4.0
5.4

9.0
14
16
16
31

36
35
32
30
38

52
65
71
75
72

633.3
21.1

75
2.1

2.39
2.67

CFSM .93
CFSM .80

67
60
55
47
40

38
35
33
28
23

21
19
18
17
16

14
14
13
12
11

10
9.3
7.6
6.3
6.3

5.0
4.8
4.6
4.3
4.2
4.2

647.6
20.9

67
4.2

2.36
2.73

IN
IN

3.1
2.5
2.0
1.6
1.2

1.1
1.0
.90
.80
.80

.80

.80
1.7
1.4
1.1

1.0
2.3
4.0
5.0
4.4

3.7
1.9
1.2
.90
.70

.70

.no
1.0
1.0
.50

49.90
1.66
5.0
.50
.19
.21

12.69
10.96

.50

.60

.50

.40

.40

.50

.60

.50

.40

.40

1.2
5.6
6.0
2.1
3.3

2.9
2.6
2.4
1.9
8.9

7.7
20
IB
13
9.6

7.2
6.0
5.6
4.7
4.0
3.4

140.90
4.55

20
.40
.51
.59

2.4
2.0
1.7
1.5
1.3

1.1
.90

1.9
1.4
1.1

1.2
1.1
1.0
.90
.70

to
15
7.7
4.7
4.2

4.3
5.2
3.6
3.2
2.6

2.2
1.7
1.4
1.4
1.3
1.1

90.00
2.90

15
.70
.33
.36

.90

.70

.60

.SO

.SO

1.1
1.0
.70
.60
.80

5.0
1.1
1.6
1.3
1.0

.90

.90

.80

.50
1.2

1.7
1.1
1.0
.90
.90

1.5
1.2
1.3
1.3
1.3

33.90
1.13
5.0
.50
.13
.14



80 LAKE OF THE WOODS BASIN 

05127219 Shagawa Lake tributary at Ely, Minnesota

LOCATION.—Lat 47°54'24" / long 91°52 I 23" / in NE^SWf* sec.28, T.63 N., R.12 W., St. Louis County, on left bank, 
200 ft upstream from mouth, 500 ft northwest of sewage plant in Ely.

DRAINAGE AREA.—0.71 sq mi.

PERIOD OF RECORD.—April 1971 to current year.

GAGE.—Water-stage recorder and V-notch sharp crested weir. Prior to June 8, 1971, nonrecording gage at site 
75 ft downstream at different datum.

EXTREMES.—Current year: Maximum discharge, 23 cfs Oct. 19 (gage height, 2.69 ft); no flow at times.
Period of record: Maximum discharge, 48 cfs June 17, 1971 (gage height, 2.96 ft) ; no flow at times each 

year.

REMARKS.—Records good. On March 20, 1972, storm sewer carrying runoff from business and residential areas in 
basin was diverted 1,700 ft upstream from gage to open mine pit.

COOPERATION.—Prior to June 8, 1971, gage readings furnished by Water Quality Office, Environmental Protection 
Agency.

DAY

DISCHARGE, IN CUHIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT NOV DEC JAN FEB MAY JUN JUL

WTR YR 1972 TOTAL 74.66 MEAN .20 MAX 5.8 MIN 0 CFSM .26 IN 3.91

SEP

1
2
3
ft
5

6
7
e
9
10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

.64
2.3
.34
.23
.79

.49

.48

.22

.15

.13

.12

.13

.10

.09

.09

.06
2.6
.31

1.6
.26

.29

.20

.20

.17

.16

.16
5.8
1.2
.78

2 C
.3

1.1

24.11
.78
5.8
.06

1.10
1.26

.71

.84

.57

.48

.71

.32

.28

.29

.28

.25

.27

.26

.24
1.3
.63

.35
1.3
1.2
.67
.29

.23

.23

.20

.24

.17

.18

.21

.16

.23

.23

13.34
.44
1.3
.16
.62
.70

.13

.11

.10

.15

.12

.18

.12

.10

.11

.09

.07

.10

.23

.39

.40

.20

.16

.12

.12

.12

.11

.11

.11

.11

.11

.10

.10

.10

.10

.10

.10 

4.27
.14
.40
.07
.20
.22

.10

.10

.10

.10

.09

.09

.09

.09

.09

.09

.08

.08

.08

.08

.06

.08

.06

.08

.06

.06

.06

.08

.08

.06

.06

.08

.08

.08

.08

.06
no• UO

2.62
.065
.10
.08
.12
.14

.08

.08

.06

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.06

.10

2.23
.077
.10
.07
.11
.12

.10

.10

.10

.06

.06

.09

.07

.08

.08

.06

.07

.13

.24

.18

.12

.10

.12

.14

.16

.18

.14

.11

.10

.13

.14

.13

.13

.31

.17

.15

.13 

3.90
.13
.31
.06
.18
.20

.12

.13

.12

.12

.10

.11

.10

.09

.09

.bO

.32

.21

.18

.36

.82

1.6
.83
.66
.78
.74

.49

.39

.33

.40

.41

.41

.31

.24

.21
1 A• 1 O

11.37
.36
1.6
.09
.54
.60

.16

.22

.16

.14

.21

.23

.15

.13

.11

.10

.10

.09

.09

.09

.06

.07

.07

.06

.06

.05

.05

.06

.05

.04

.03

.03

.03

.04

.04

.04

.03

2.83
.091
.23
.03
.13
.15

.03

.03

.03

.03

.04

.04

.03

.02

.04

.04

.06

.05

.11

.04

.03

.03

.03

.07

.17

.04

.03

.03

.03

.03

.03

.03

.04

.06

.03

.03

1.30
.043
.17
.02
.06
.07

.01

.01

.02

.02

.02

.02

.02

.02

.02

.02

.04

.27

.05

.06

.04

.08

.09

.04

.05

.48

.51

.79

.30

.15

.11

.09

.06

.09

.07

.06

.06

3.69
.12
.79
.01
.17
.19

.04

.05

.04

.04

.03

.04

.06

.06

.03

.03

.03

.03

.03

.02

.51

.76

.27

.10

.06

.08

.13

.10

.14

.06

.06

.06

.05

.05

.02
0
0

3.00
.097
.76

0
.14
.16

.03

.03

.03

.06

.04

.12

.05

.04

.06

.05

.04

.16

.11

.06

.06

.06

.05

.06

.06

.23

.07

.06

.06

.06

.06

.09

.05

.05

.05

.05

2.00
.067
.23
.03
.09
.10

NOTE.—No gage-height record Jan. 26 to Feb. 28.
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05127220 Burgo Creek near Ely, Minn.
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LOCATION.— Lat 47 e 55'32", long 91°51'40", in SVfcNVfc sec.22, T.63 N., R.12 tf., St. Louis County, near right bank 
6 ft upstream from twin culverts on County Road 88, 0.5 mile upstream from mouth and 1.5 miles north of Ely.

DRAINAGE AREA.—3.04 sq mi.

PERIOD OP RECORD.—May 1967 to current year.

AVERAGE DISCHARGE.—5 years, 3.98 cfs (17.78 inches per year).

GAGE.—Nonrecording gage and crest-stage gage; gage read once daily. Altitude of gage is 1,340 ft (from topo 
graphic map) .

EXTREMES.—Current year: Maximum discharge, 41 cfs Apr. 29 (gage height, 6.98 ft); no flow for several days in 
June, July.

Period of record: Maximum discharge, 732 cfs June 10, 1970 (gage height, 12.14 ft, from floodmark), from 
rating curve extended above 150 cfs on basis of flow through culvert and flow-over-road measurement of peak 
flow; no flow at times in 1967, 1968, 1972.

REMARKS.—Records good except those for winter periods, which are fair.

COOPERATION.—Gage readings furnished by Water Quality Office, Environmental Protection Agency.

Gr, IN curie FEET TM c riT.OND. W*TEP YEA° OCTOPF.R 1971 TO SEPTEMFER 1972

DAY

1
?
3
4
5

6
7
P
9

10

11
12
13

15

16
17
IP
19
20

?1
22
23
24

25

26
27
2R
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YP
MTR YR

CTT

2.^
3.*
7.7
3.4
2.°

3.0
3.6
? .6
2.?
2.o

2.6
2.3
2.0
1 .<•
l.P

I.ft
3.1
7.7

12
13

1?
9.6
P.C
6.4
5.?

4.0
4.4

21
19
20
19 

210.3
6.78

21
l.P

2.23
2.57

19^1 TOTAL
1972 TOTAL

NOV

If
13
11
o.l
7.7

6.P
5.0
4.0
3.7
2.4

3.2
3.1
2.9

3.0
5.2

5.2
5.6
6.6

9.1

8.6
8.1
7.4
6.7
6.0

*;.4
4.7
4.?
3.6
3.5

1°2.0
6.43

16
2.9

2.12
2.36

1,457.
1,192.

r»FC

3.;
2 .R
? .(
? .4
2.1

2.0
1.9
1 .8
1 .7
1.6

1.6
1.6
I .t;

1.4
1.?

1.3
1.3
1 .2
1.2
1.2

1.1
1.1
1 .0
1.0
1.0

.90

.90

.90

.eo

.80
ft A. rsU 

45.90
1.48
3.2
.&0
.49
.56

20 MEAN
80 MEAN

J«N

.RO

.CO

.EO

.70

.70

.70

.70

.70

.70

.70

.60

.60

.6C

.60

.60

.60

.60

.60

.60

.60

.60

.60

.SO

.50

.50

.50

.50

.50

.50

.50

.50 

19.00
.61
.80
.50
.20
.23

3.99
3.26

FFF

.5C

.4u

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.ro

.20

.1C

.10

.10

.10

.10

.10

.10
_____

7.20
.25
.50
.10
.08
.09

HAX 77
MAX 40

MAR

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30 

6.30
.20
.30
.10
.07
.08

HIN .10
MIN 0

APR

.30

.30

.30

.30

.JO

.30

.30

.30

.40

.40

.60

.60

.60
1.2
1.9

2.9
4.tt
7.2

13
26

26
24
??
20
21

27
35
37
40
30

344.10
11.5

40
.30

3.78
4.21

CFSM 1
CFSM 1

MAY

r-4
21
20
It.
14

13
12
11
9.1
7.3

5.4
4.6

5.0
5.8
5.4

4.8
3.6
2.9
2.6
1.7

1.2
.90
.90
.90
.70

.60

.60

.50

.40

.30

.30 

106.50
6.34

24
.30

2.09
2.40

.31 IN

.07 IN

JUKI

.20

.20

.10

.10
0

0
0
0
0
0

0
0
.30
.20
.10

0
0
.20
.40
.30

.20

.10

.10

.10

.10

.10
0
0
0
0

2.60
.093
.40

0
.03
.03

17.83
14.60

JUL

0
.10
.10
.10

0

0
0
0
.10
.10

.10

.20

.20

.20

.20

.30

.40

.30

.20

.60

.50
1.2

- 3.0
4.0
3.2

2.3
1.1
1.0
.90
.70 
.60

21.70
.70
4.0

0
.23
.27

AUG

.50

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

8.2
24
20
17
15

13
25
5.6
2.0
1.5

1.1
.80
.60
.50
.40 
.40

140.30
4.53

25
.30

1.49
1.72

SEP

.30

.30

.30

.20

.20

.20

.30

.20

.20

.20

.20

.20

.30

.20

.20

.20

.20

.10

.10

.10

.40

.20

.20

.10

.10

.10

.10

.10

.10

.10

5.70
.19
.40
.10
.06
.07



82 LAKE OF THE WOODS BASIN

05127225 Shagawa Lake at Ely, Minn.

LOCATION. — Lat 47 0 54'18", long gi'SS'OO", in NESjNESj sec. 33, T.63 N., R.12 W., St. Louis County, on south shore 
of Shagawa Lake, on east pier of dock at U.S. Forest Service Seaplane Base in Ely.

PERIOD OF RECORD. — April 1967 to current year. April 1962 to July 1966 (fragmentary) in files of Minnesota 
Department of Natural Resources, Division of Waters, Soils and Minerals.

GAGE. — Nonrecording gage read once daily. Datum of gage is 1,330.00 ft above mean sea level, datum of 1929 
(levels by Minnesota Department of Conservation) . Gage readings have been reduced to elevations above mean 
sea level .

EXTREMES. — Current year: Maximum elevation observed, 1,339.30 ft May 8; minimum observed, 1,337.27 ft Sept. 25.
Period of record: Maximum elevation observed, 1,340.22 ft June 13, 1970; minimum observed, 1,336.91 ft 

Feb. 26, 1968.
Maximum elevation observed April 1962 to July 1966, 1,339.95 ft Apr. 27, 28, 1966, from Minnesota Depart 

ment of Natural Resources, Division of Waters, Soils and Minerals.

COOPERATION. — Gage readings furnished by Water Quality Office, Environmental Protection Agency and U.S. Forest 
Service.

MONTHEND ELEVATIONS, IN FEET, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Oct. 29 .......... 1337.89 Feb. 29 .......... 1337.58 June 30 .......... 1337.62
Nov. 30 .......... 1338.41 Mar. 31 .......... 1337.55 July 31 .......... 1337.93
Dec. 29 .......... 1337.99 Apr. 28 .......... 1338.71 Aug. 31 .......... 1337.74
Jan. 31 .......... 1337.73 May 31 .......... 1338.43 Sept. 29 .......... 1337.29

NOTE. — Elevations other than those shown are available.
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05127230 Shagawa River at Ely, Hinn.
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LOCATION.— Lat 47°55'09 M , long 91°50'08" / in SVfcSW, sec. 23, T.63 N., R.12 W. , St. Louis County, on right bank, 
300 ft downstream from outlet of Shagawa Lake, 150 ft north of the village limits of Ely, 0.8 mile upstream 
from County Road 88 and 3 miles upstream from Fall Lake.

PERIOD OF RECORD. — May 1967 to current year.

GAGE. — Water- stage recorder. Altitude of gage is 1,335 ft (from topographic map). Prior to Aug. 2, 1967, non- 
recording gage at same site and datum.

AVERAGE DISCHARGE. — 5 years, 103 cfs.

EXTREMES. — Current year: Maximum discharge, 361 cfs May 8 (gage height, 6.07 ft); minimum, 16 cfs Sept. 28, 30 
(gage height, 4.11 ft) .

Period of record: Maximum discharge, 640 cfs June 12, 1970 (gage height, 6.89 ft); nr'nimum, 6.2 cfs Mar. 
4, 1968 (gage height, 3.74 ft).

REMARKS. — Records good.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

CAL YR
MTR YR

OCT

25
28
33
35
34

35
35
35
35
35

33
31
31
31
29

26
31
35
43
44

46
48
49
47
47

47
58
74
81
96

105

1,362
43.9

105
25

1971 TOTAL
1972 TOTAL

NOV

110
116
127
127
138

136
131
123
122
117

118
117
118
121
132

137
149
160
164
172

175
176
176
174
175

173
170
167
162
160

4,343
145
176
110

37,571.
33,405.

DEC

155
151
149
142
142

139
134
133
131
126

125
122
121
118
119

122
119
115
115
110

109
106
103
101
100

97
95
93
94
93
88

3,667
118
155

B8

3 MEAN
0 MEAN

JAN

85
82
80
78
76

75
75
73
71
70

69
70
71
72
70

68
68
69
66
67

65
67
68
68
68

67
66
65
65
65
66

2,185
70.5

85
65

103
91.3

FEB

64
A3
62
62
61

60
60
60
59
59

57
56
56
56
55

55
54
56
56
56

56
55
56
56
55

55
55
54
53

______
—— ——

1,662
57.3

64
53

MAX 408
MAX 35B

MAR

53
53
52
52
52

52
52
52
51
48

48
47
45
45
44

45
45
43
43
43

44
46
46
45
45

43
41
41
41
41
42

1,440
46.5

53
41

MIN 8.6
MIN 21

APR

42
42
42
41
41

41
41
40
40
40

40
43
43
44
47

52
56
59
64
72

85
100
111
121
136

154
183
216
251
281

2,568
85.6

281
40

MAY

301
322
333
337
339

351
356
358
354
352

344
337
328
317
309

296
288
273
261
248

237
228
220
210
202

194
187
180
174
169
165

8,570
276
358
165

JUN

159
152
144
136
128

123
118
117
115
111

107
102
99
95
94

93
86
82
82
81

81
Bl
75
69
67

64
58
57
56
55

———— _

2,887
96.2

159
55

JUL

52
50
SO
49
49

47
46
45
43
41

40
42
48
52
51

49
53
53
53
59

63
73
86
87
84

82
81
83
81
81
79

1,852
59.7

87
40

AUG

74
72
68
66
62

59
56
56
54
50

48
47
46
42
42

60
68
71
72
72

74
73
72
72
70

68
68
66
63
61
59

1,931
62.3

74
42

SEP

54
51
47
45
41

39
39
36
33
31

29
28
34
33
28

27
26
25
27
29

31
26
23
23
21

23
22
23
23
2,

•••••-•

938
31.3

54
21
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05127500 Basswood River near Winton, Minn. 

(International gaging station)

LOCATION.—Lat 48e04'55 H , long 91 e 39'10" / in sec.30, T.65 N., R.10 W., Lake County, on island in Jackfish Bay 
of Basswood Lake, used to determine discharge at outlet (lat 48°06', long 91°39', in sec.19, T.65 N., 
R.10 W., on international boundary 14 miles northeast of Winton).

DRAINAGE AREA.—1,740 sq mi, approximately (above outlet of Basswood Lake).

PERIOD OF RECORD.—March to June 1924, September 1925 to March 1928, January 1930 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 1,296.80 ft above mean sea level, adjustment of 1928, by Geodetic
Survey of Canada. Prior to Oct. 27, 1938, nonrecording gages at several sites in vicinity of gage, at datum
3.0 ft higher. Oct. 28, 1938, to Sept. 30, 1966, water-stage recorder at datum 3.0 ft higher.

AVERAGE DISCHARGE.—44 years (1925-27, 1930-72), 1,383 cfs (10.79 inches per year).

EXTREMES.—Current year: Maximum discharge, 7,240 cfs May 17 (gage height, 7.02 ft); minimum, 551 cfs Oct. 1 
(gage height, 2.96 ft).

Period of record: Maximum discharge, 15,600 cfs May 24, 1950 (gage height, 9.94 ft, present datum); mini 
mum, 73 cfs Dec. 5, 1948.

REMARKS.—Records excellent. Some regulation by powerplant on Kawishiwi River at Winton, Minn. 
lakes located upstream from station.

COOPERATION.—This station is maintained by the United States under agreement with Canada. 

REVISIONS (WATER YEARS) .—WSP 955: Drainage area. WSP 1145: 1935, 1937.

and by many

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT DEC JAN F*B MAR APR MAY JUN JUL AUG SEP

1
2
1
4
5

6
7
Q

9
10

I'

12
1.3
T4
15

16
17
19
1 o
>o

?'
22
?3
?'+
?e

">•>

27
2°
?9 
30
3t

TOTAL
MPfiN
*l IX
'•UN

CHS i
PI,

r AL Y?
«JT° Y"

573
625
661
673
715

740
750
743
743
735

717
775
708
692
684

694
755
803
348
861

965
864
870
879
B9]

906
992

1 ,130
1 , ?60 
1,450
1,600 

?'->,! 37 5
843

1,600
573
.48

.56

1371 T1T&L
197? TTTAL

1,790
1,960
2,160
2,450
2,710

2 ,950
3,200
3,430
3,540
3,640

3,700
3,740
3,740
3,690
3,630

3,610
3, 620
3,620
3,620
3,600

3,550
3,51 0
3,480
3,4M)
3,4^0

3,400
3,3RO
3 ,^50
3,3? 0
3,? 7 0

P.4-30
3,2" :»
'•> , ?4 3
1 , 7 ^0

1 .89

2.1:

7^8, 778
667,? 3 5

',230
3,160
3,090
3,000
?,950

2,880
?,810
2,740
2,630
2,510

?,400
2, '00
2,220
2,1 50
2,0ao

2,020
1,050
1,900
1,850
1,820

1 ,790
l, 7 70
1 , 74 0
1,720
1,700

1 ,670
1,660
\ ,640
1,610
1 , "SO
1 ,5 7 C 

63,140
?,1 98

3,230
? ,*-"3
1.26
1 .46

MC j N
MFAN

1,540
1,510
1,490
1,470
1,450

] ,430
1,410
1,300
1 ,370
1,370

1 ,370
1,370
1,380
1,360
1 ,350

1 ,350
1 ,'30
3 ,310
1 ,3'0
1 ,310

1 ,310
1 ,'00
1,?9Q
1 ,290
1,310

1 ,290
: ,270
1 ,?50
1,2^0
1 ,220
1,200 

41 ,840
I, '50
1 ,540
l ,300

. 78

.99

?,024
1,8??

1,190
1,170
It 15C
1,130
1,110

1,090
1,06C
1,040
1,010

995

978
957
938
913
892

877
863
864
958
852

825
8C9
«02
797
7SC

783
777
768
761

27,049
933

1 , 1 C C
761
.54

.58

"4 AX 7,250
44X 7,1<»0

773
762
760
763
761

770
772
769
763
760

750
743
742
742
751

765
771
773
769
762

779
799
307
814
823

832
839
846
849
855
971 

24,335
7"5
971
742
.45
.52

MIN 381
MIN 573

878
880
871
872
870

870
863
852
836
812

791
785
857
950
948

845
870
893
"06
939

988
1,040
1,120
1,190
1,250

1,340
1,460
1,630
1,830
2,060

33 ,096
1,037
2,060

785
.60
.66

C C SM
CFSM

2,340
2,680
3,020
3,350
3,710

4,140
4,540
4,950
5,340
5,730

6,100
6,430
6,700
6,940
7,090

7,180
7,190
7,140
7,020
6,830

6,620
6,370
6,100
5,780

- 5,420

5,080
4,730
4,450
4,270 
4,030
3,330 

165,100
5,326
7,l<50
2,340
3.06
3.53

1.16 IN
1.05 IN

3,650
3,460
3,260
3,110
2,940

2,820
2,690
2.62C
2,540
2.40C

2,330
2,260
2,200
2,150
2,050

1,980
1,910
1,860
1,850
1,790

1,720
1.68C
1,620
1,560
1,500

1,460
1,430
1,43C
1,420
1,350

65.04C
2,168
3,650
1,350
1.25
1.39

15.79
14.27

1, 300
1,260
1,200
1,140
1,080

1,040
1,000

966
950
934

918
999

1,010
1,010
1, 000

988
997
969
945
954

970
1,010
1,010

990
992

991
9P1
983
972
Qfi 1VB 1

991 

31,531
1,017
1,300

918
.58
.67

998
982
972
965
962

963
955
966
962
968

973
968
958
951
934

1,380
1,460
1,490
1,500
1,500

1,510
1,490
1,510
1,630
1,760

1,360
1 ,940
1,990
2,040 
2,100
2,130 

41,767
1,347
2,130

934
.77
.89

2,150
2,170
2,150
2,090
2,000

1,940
1,880
1,800
1,750
1,690

1,620
1,580
1,570
1,520
1 ,460

1,420
1,360
1,330
1,300
1,310

1,290
1,270
1,240
1,220
1,200

1,200
1,230
1,250
1,320 
1,400

46,710
1,557
2,170
1,200

.89
1.00
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05128000 Namakan River at outlet of Lac la Croix, Ontario

(International gaging station)

LOCATION.—Lat 48°23'00", long 92 0 10'40", at Campbell's Camp, 2.5 miles west of outlet of Lac la Croix. 

DRAINAGE AREA.— 5,170 sq mi.

PERIOD OF RECORD.—September 1921 to January 1922, April 1922 to current year, in reports of Geological Survey. 
Monthly discharge only for some periods, published in WSP 1308. August 1921 to current year, in reports of 
Water Survey of Canada, Inland Waters Branch.

GAGE.—Water-stage recorder. Gage readings have been reduced to elevations above mean sea level. United States 
and Canada Boundary Survey datum. Prior to October 1933, nonrecording gages at various sites on Lac la Croix. 
October 1933 to March 13, 1963, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.—50 years (1922-72), 3,780 cfs (9.93 inches per year).

EXTREMES.—Current year: Maximum discharge, 12,900 cfs May 24 (elevation, 1,188.38 ft); minimum, 1,580 cfs Oct. 
1 (elevation, 1,182.78 ft).

Period of record: Maximum discharge, 28,200 cfs May 31 to June 2, 1950 (elevation, 1,193.30 ft); Minimum, 
535 cfs at times in February, March and April 1924 (elevation, 1,181.50 ft).

REMARKS.—Records excellent.

COOPERATION.—This station is maintained by Canada under agreement with the United States.

3AY OCT

DISCHARGF, IN CUBIC FFET PER SECOND, HATER YEA* DCTOBER 1971 TD SEPTEMBER 1972 

NOV DEC JAN FEB lA* A»* MAY JUN JUL AUG SEF

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
23

21
22
23
2*
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
•UN
:FSM
IN.

CAL YR
rfTR YR

1,620
1,700
1,710
1,710
1,790

1,820
1,870
1,900
1,933
1,960

1 ,990
2,020
2.060
2,070
2,110

2,170
2,343
2,440
2,540
2,580

2,640
2,710
2,770
2,840
2, 180

2,930
3,170
3,540
3,780
4,080 
4,150

4,500
4,680
4,890
5,210
5,340

5,520
5,800
6,100
6,300
6,590

6,890
7,160
7,390
7,670
7,850

8,080
8,310
8,520
8,710
8,830

8,900
9,020
9,070
9,070
9,050

9,050
9,000
8,950
8,880
8,810

75,820 224,140
2,44S
4,150
1,620

.47

.55

1971 TOTAL
1972 TOTAL

7,471
9,070
4,500

1.45
1.61

2,035,
1,919,

8,730
8,660
8,540
Q,450
8,380

8,310
8,200
8,080
7,990
7,900

7,760
7,650
7,510
7,420
7,300

7,210
7,050
6,950
6,840
6,740

6.630
6,530
6,420
6,320
6,210

6,110
6,000
5,900
5,790
5,690 
5,580

5,440
5,340
5,230
5,130
5,050

4,950
4,850
4,810
4,723
4,680

4,630
4,560
4,500
4,460
4,420

4,360
4,390
4,330
4,210
4,180

4,160
4,140
4,060
4,043
4,080

4,040
4,010
3,970
3,913
3 1 880 
3,850

222,850 138,380
7,189
8,730
5,580
1.39
1.60

BIO MEAN
080 MEAN

4,464
5,440
3,850

.86
1.00

5,578
5,243

3,790
3,740
3,720
3,680
3,6SO

3,630
3,570
3,530
3,530
3,470

3,430
3,393
3,350
3,330
3,260

3,240
3,210
3,170
3,140
3,120

3,090
3,050
3,020
2,930
2,950

2,930
2.900
2,890
2.860

95,600
3,297
3,790
2,860

.64

.69

MAX 12,
MAX 12,

2,840
2, BOO
2,770
2,760
2,730

2,720
2,730
2,700
2,680
2,650

2,630
2,623
2,590
2,570
2,560

2,560
2,550
2,560
2,550
2,540

2,530
2,523
2,500
2,480
2,460

2,440
2,430
2,420
2,400
2,400 
2,403

80,090
2,584
2,840
2,400

.50

.58

700 MIN
900 MIN

2,410 4,650
2,430 5,080
2,333 5,490
2,360 5,880
2,343 6,290

2,350 6,780
2,333 7,250
2,273 7,740
2,290 8,200
2.230 8,650

2,280 9,080
2,330 9,590
2,350 10,100
2,350 10,500
2,373 10,900

2,380 11,400
2.4E3 11,703
2,480 12,000
2,520 12,300
2.550 12.500

2,610 12,700
2,690 12,800
2,780 12,800
2,933 12,900
3,020 12,700

3,160 12,500
3,370 12,300
3,640 12,200
3,943 12.030
4,280 11,600

————— 11,300

79,830 311,880
2,661 10,060
4,280 12,900
2,280 4,650

.51 1.95

.57 2.24

1,470 CFS* 1.08
1,670 CFSM 1.01

11.330
10,800
10,400
10,100
9,760

9,460
9,180
8,890
8,650
8,390

8,160
7,940
7,810
7,650
7,490

7,330
7,140
6,980
6,880
6,790

6,730
6,630
6,510
6,340
6,190

6,110
S.323
6,010
5,970
5,750

233,060
7,769

11,000
5,750

1.50
1.68

I» 14.
IN 13.

5,640
5,540
5,440
5,260
5,170

5,090
4,990
4,890
4,790
4,710

4,670
4,600
4,550
4,450
4,400

4,340
4,290
4,230
4,210
4,640

4,840
5,170
5,420
5,590
5,780

5,940
6,053
6,110
6,150
6,190
6,160

159,300
5,139
6,190
4,210

.99
1.15

65
81

6,190
6,120
6,070
6,040
5,970

5,880
5,810
5,750
5,650
5,570

5,500
5,450
5,370
5,270
5,210

5,610
5,660
5,700
5,760
5,790

5,770
5,760
5,710
5,640
5,590

5,540
5,460
5,330
5,280
5,200
5,050

174,700
5,635
6,190
5,050
1.09
1.26

4,940
4,880
4,840
4,720
4,670

4,630
4,610
4,580
4,560
4,520

4,430
4,390
4,380
4,300
4,180

4,130
4,350
4,030
3,953
3,870

3,700
3,740
3,66G
3,570
3,480

3,440
3,430
3,300
3,250
3,230

123,430
4,114
4,940
3,230

.30

.89
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05128200 Vermilion Lake near Soudan, Minn.
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LOCATION.—Lat 47°49'52", long 92°16'20", in SV^jSE^ sec.20, T.62 N., R.15 W., St. Louis County, on south shore 
of Vermilion Lake, at McKinley Park, 2 miles northwest of Soudan.

PERIOD OF RECORD.—October 1913 to July 1915, July 1941 to November 1942, June 1946 to current year (fragment 
ary during 1947).

GAGE.—Hater-stage recorder. Datum of gage is 1,355.10 ft above mean sea level, datum of 1929. October 1913 
to July 15, nonrecording gage 2 miles southwest of present gage at Tower, at datum about 0.5 ft lower. July 
1941 to November 1942, and June 1946 to June 1951, nonrecording gage approximately 13 miles northwest at 
Vermilion Dam near Tower, at same datum. All gage readings have been reduced to elevations above mean sea 
level, datum of 1929.

EXTREMES.—Current years Maximum elevation, 1,358.70 ft May 17 (affected by wind action); maximum daily, 
1,358.68 ft May 9, 10? minimum, 1,357.10 ft Oct. 1.

Period of records Maximum elevation observed, 1,359.52 ft May 16, 1950; minimum observed, 1,356.02 ft 
Jan. 29, 1942.

Elevation on June 6, 1913, was 1,359.94 ft (determined from reference point set by local observers).

MONTHEND ELEVATION, IN FEET, OCTOBER 1971 TO SEPTEMBER 1972

Oct. 31 ............ 1,358.03
Nov. 30 ............ 1,358.13
Dec. 31 ............ 1,357.67
Jan. 26 ............ 1,357.51

Feb. 29 ............ 1,357.28
Mar. 31 ............ 1,357.25
Apr. 30 ............ 1,358.32
May 31 ............ 1,358.17

June 30 ............ 1,357.60
July 31 ............ 1,357.66
Aug. 31 ............ 1,357.77
Sept.30 ............ 1,357.41

NOTE.—Elevations other than those shown above are available.
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05129000 Vermilion River below Vermilion Lake, near Tower, Hinn.

87

LOCATION.—Lat 47«57'41", long 92°28*33", in SEfcSVfc sec.2, T.63 N., R.17 W., St. Louis County, on left bank 200 
ft downstream from dam at outlet of Vermilion Lake, 4.4 miles upstream from Twomile Creek, and 14.2 miles 
northwest of Tower.

DRAINAGE AREA.—483 sq mi.

PERIOD OF RECORD.—May 1911 to September 1917, June 1928 to current year.

GAGE.—Hater-stage recorder. Datum of gage is 1,347.36 ft above mean sea level, datum of 1929. June 26, 1928, 
to July 8, 1931, nonrecording gage at same site, at datum 3.05 ft higher. May 17, 1911, to Sept. 30, 1917, 
July 9, 1931, to Apr. 11, 1939, nonrecording gages, and Apr. 12, 1939, to Sept. 30, 1967, water-stage recorder 
at same site, at datum 3.00 ft higher.

AVERAGE DISCHARGE.—50 years, 317 cfs (8.91 inches per year).

EXTREMES.—Current yeart Maximum discharge, 1,250 cfs May 11 (gage height, 6.20 ft); minimum, 125 cfs Oct. 1 
(gage height, 3.71 ft).

Period of records Maximum discharge, 2,710 cfs May 23, 1950 (gage height, 7.68 ft, present datum); no 
flow Oct. 25-29, 1955, caused by temporary storage behind new concrete dam at outlet of Vermilion Lake.

REMARKS.—Records good.

REVISIONS (WATER YEARS).—WSP 1508: 1913.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 19T2 

MOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2*
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
CFSM
IN.

CAL YR
WTR YR

141
168
178
165
178

194
211
210
210
217

210
222
227
222
217

227
265
291
294
298

305
308
320
335
335

335
403
475
539
634 
654

8,988 23
290
654
141
.60
.69

1971 TOTAL
1972 TOTAL

694
719
724
789
789

762
789
822
794
800

797
789
792
791
784

789
805
816
840
807

820
838
841
819
810

800
788
783
777
772

,740
791
841
694
1.64
1.83

174,290
159,223

763
747
722
699
691

676
659
649
646
635

623
615
600
589
573

574
562
555
544
529

512
498
479
470
464

452
445
442
438
433
430 

17,714
571
763
430
1.18
1.36

MEAN
MEAN

425
420
415
410
405

403
400
395
390
385

380
372
365
360
350

342
335
330
325
320

313
307
302
308
322

316
310
304
299
291 
JUL.<Co*r

10,883
351
425
284
.73
.84

478. MAX
435 MAX

277
271
271
268
265

262
255
255
249
246

246
238
235
230
224

222
217
222
222
222

214
214
214
217
215

213
211
209
209

—————

6,813
235
277
209
.49
.52

841
1,210

211
210
209
207
207

210
211
208
203
203

197
193
191
187
138

194
191
190
185
183

189
191
189
186
184

181
178
177
172
173
175 

5,973
193
211
172
.40
.46

MIN 73
MIN 141

175
175
173
172
170

163
165
165
164
163

162
168
198
201
204

206
215
227
247
277

319
371
433
492
553

617
681
738
805
867

9,671
322
867
162
.67
.74

CFSM .99
CFSM .90

928
991

1,040
1,070
1,110

1,160
1,200
,210
,210
,210

,210
,210

1,180
1,170
1,150

1,130
1,110
1,090
1,070
1,030

1,010
993
963
934
903

364
834
813
779
759
736 

32,067
1,034
1,210

736
2.14
2.47

IN 13
IN 12

719
712
663
659
623

602
579
544
522
499

481
465
469
472
437

439
439
434
436
408

411
405
382
365
353

351
347
355
355
323

14,254
475
719
328
.98

1. 10

.42

.26

323
305
301
285
278

273
265
261
242
252

262
267
276
270
260

264
262
249
265
287

316
359
372
364
379

391
391
384
385
378
360 

9,526
307
391
242
.64
.73

364
340
327
322
304

288
286
287
282
286

268
268
265
284
288

334
351
410
449
485

479
491
497
490
492

487
481
466
450
425 
Ana*rUO 

11,654
376
497
265
.78
.90

390
366
350
332
320

306
296
288
278
270

262
258
252
246
240

238
234
232
234
238

240
242
242
240
<J33

230
225
222
219
217

7,940
265
390
217
.55
.61
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05129400 Rainy Lake near Fort Frances, Ontario 

(International gaging station)

LOCATION.—Lat 48°38'30", long 93°20'00", at Five Mile dock, approximately 5 miles northeast of town of Fort 
Frances.

PERIOD OF RECORD.—January 1910 to September 1917 and October 1934 to current year in reports of Geological
Survey. August 1911 to September 1972 in reports of Water Survey of Canada, Inland Haters Branch. Prior to 
October 1949, published as "at Ranier, Minn.", and as "at Fort Frances, Ontario" October 1949 to September 
1964.

GAGE.—Water-stage recorder. Datum of gage is at mean sea level (United States and Canadian Boundary Survey). 
January 1910 to December 1949, nonrecording gage 3 miles northeast at Ranier, Minn., at same datum. Jan 
uary 1950 to October 1964, water-stage recorder on Government dock at Pither's Point at Fort Frances and 
supplementary gage in town pumping station, 0.5 mile south, used during winter months, at same datum.

EXTREMES.—Current year: Maximum elevation, 1,108.78 ft Nov. 5; minimum, 1,104.00 ft Apr. 16.
Period of record: Maximum elevation observed, 1,112.97 ft July 5, 1950; minimum observed, 1,101.26 ft 

Apr. 17, 1923, Apr. 2, 1930.

COOPERATION.—This station is maintained by Canada under agreement with the United States. 

MONTHEND ELEVATION, IN FEET, HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Oct. 31 .............. 8.54 Feb. 29 .............. 5.57 June 30 .............. 7.53
Nov. 30 .............. 8.31 Mar. 31 .............. 4.49 July 31 .............. 8.10
Dec. 31 .............. 6.95 Apr. 30 .............. 5.09 Aug. 31 .............. 7.81
Jan. 31 .............. 6.12 May 31 .............. 7.17 Sept.30 .............. 7.31

NOTE.—Add 1,100 ft to obtain elevation above mean sea level. Delevations other than those shown are 
available.
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05130500 Sturgeon River near Chisholm, Minn.

89

LOCATION.—Lat 47°40'25", long 92«54'00", in NEijNW* sec.20, T.60 N., R.20 W., St. Louis County, on left bank 
1,000 ft upstream from highway bridge, 0.6 mile downstream from East Branch Sturgeon River, and 11.5 miles 
north of Chisholm.

DRAINAGE AREA.—187 sq mi.

PERIOD OF RECORD.—August 1942 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,306.7 ft above mean sea level, datum of 1929. Prior to Aug. 24, 
1944, nonrecording gage at site 1,000 ft downstream at different datum.

AVERAGE DISCHARGE.—30 years, 125 cfs (9.08 inches per year).

EXTREMES.—Current yean Maximum discharge, 1,220 cfs Apr. 21 (gage height, 4.16 ft); minimum daily, 17 cfs 
Mar. 6-13; minimum gage height, 0.40 ft Mar. 13.

Period of record: Maximum discharge, 3,630 cfs May 7, 1950 (gage height, 6.41 ft), from rating curve 
extended above 1,600 cfs on basis of slope-area measurement of peak flow; minimum daily, 6.0 cfs Feb. 18-27, 
1944; minimum gage height, 0.08 ft Jan. 28 to Feb. 1, 1963.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 1438: 1946.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY DCT NOV DEC JAN FEB MAR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
rf^tt\*r an
IN.

CAL YR
WTR YR

71
90
104
112
113

110
103
94
87
85

77
68
63
58
54

50
78

110
136
145

142
135
125
113
107

101
226
400
495
642
718 —

5,012 7
162
718
50

.87
1.00

1971 TOTAL
1972 TOTAL

656
610
553
4B3
424

363
304
281
245
224

211
200
194
193
203

212
223
233
237
238

214
195
180
170
162

150
140
132
126
121

,877
263
656
121
1.41
1.57

61,831
59,895

115
110
105
101
98

95
93
90
87
B4

80
78
75
72
69

67
64
62
60
59

57
56
55
53
51

50
49
47
46
45
44

2,217
71.5
115
44
.38
.44

MEAN 169
MEAN 164

42
41
40
39
38

37
36
35
34
34

33
32
31
31
30

29
28
28
27
26

26
25
24
24
24

24
23
23
23
23
22 -

932
30.1

42
22

.16

.19

MAX 2,
MAX 1,

PEAK DISCHARGE (BASE, 500

DATE TIME G.

10-31 0400 3.

H. DISCHARGE

28 733

22
22
22
21
21

21
20
20
20
20

20
20
19
19
19

19
19
19
19
18

18
18
18
18
18

18
18
18
18

————
— —— •

562
19.4

22
18

.10

.11

110
200

CFS)

DATE TIME

4-21 2230

IB 40
18 41
18 42
18 42
18 42

17 42
17 43
17 42
17 43
17 44

17 51
17 60
17 60
18 74
18 113

IB 206
19 346
19 447
20 669
22 880

27 1,150
28 1,200
29 1,130
30 984
31 898

33 905
36 948
38 970
39 1,000
40 968
40 —————

731 13,480
23.6 449

40 1,200
17 40

.13 2.40

.15 2.68

MIN 18 CFSM .90
MIN 17 CFSM .88

G.H. DISCHARGE

4.16 1,220

894
855
B05
745
693

678
638
604
557
505

449
397
362
345
334

321
300
294
280.
257

235
220
215
200
1B6

172
161
158
181
178
167

12,386
400
894
158

2.14
2.46

IN 12.30
IN 11.91

152
142
12B
119
110

101
95
86
79
72

70
6B
65
69
67

63
5B
55
107
119

109
95
81
68
60

52
48
51
48
49

——————

2,486
82.9
152
48
.44
.49

47
43
41
39
35

34
34
31
32
34

103
136
146
145
128

106
101
93
89
85

112
170
257
267
266

242
207
173
142
121
104

3,563
115
267
31
.62
.71

90
81
75
69
65

76
100
147
193
216

221
201
174
149
130

126
140
158
185
348

363
432
412
372
315

262
231
208
201
180
167

6,087
196
432
65

1.05
1.21

154
160
142
133
127

130
140
138
134
129

124
123
163
182
188

1BO
166
153
143
150

167
171
167
157
144

156
161
165
161
154

— "•™'"— ™

4.562
152
188
123
.81
.91
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05131000 Dark River near Chisholm, Minn.

LOCATION.—Lat 47e41'27", long 92«49'15", in SWSjSWij sec.12, T.60 N., R.20 W., St. Louis County, on right bank 50 
ft downstream from remains of abandoned highway bridge, 3.5 miles upstream from mouth, and 12.2 miles north 
east of Chisholm.

DRAINAGE AREA.—50.6 sq mi.

PERIOD OF RECORD.—August 1942 to September 1961, October 1965 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,316.8 ft above mean sea level, datum of 1929 (surveyed by Topo 
graphic Division). Prior to Aug. 24, 1944, nonrecording gage at site 50 ft upstream at same datum.

AVERAGE DISCHARGE.—26 years, 38.0 cfs (10.20 inches per year).

EXTREMES.—Current year: Maximum discharge, 318 cfs Apr. 21 (gage height, 4.25 ft); minimum daily discharge, 11 
cfs Feb. 20-28; minimum gage height, 1.46 ft Feb. 20-23.

Period of record: Maximum discharge, 1,170 cfs May 7, 1950 (gage height, 7.10 ft); minimum, 0.3 cfs Aug. 
3, 1956; minimum gage height, 0.87 ft Mar. 22, 23, 1949, Aug. 16, 17, 1961.

REMARKS.—Records good.

COOPERATION.—Records for current water year computed by U.S. Steel Corporation and reviewed by Geological Survey.

REVISIONS (WATER YEARS).—WSP 1508: 1943(M), 1947-48(M), 1950.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FE8 MAR APR- MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
PAX
PIN
CFSM
IN.

CAL YR
WTR YR

58
57
62
67
70

71
66
62
57
53

47
43
40
38
34

32
50
54
58
61

64
64
61
57
52

48
79

117
156
221
221 

2,220
71.6
221
32

1.42
1.63

1971 TOTAL
1972 TOTAL

207
198
178
156
136

116
102
90
78
69

63
57
54
55
57

59
69
74
74
63

61
56
53
51
49

47
45
43
42
40

2,447
B1.6
207
40

1.61
1.80

20,460
19,658

40
38
37
34
34

34
33
32
33
30

29
27
26
26
27

27
27
26
24
24

23
22
22
22
22

22
21
20
20
20
19 

841
27.1

40
19

.54

.62

MEAN
MEAN

19
IB
17
17
17

16
17
17
16
16

16
15
16
16
16

15
15
15
16
16

16
16
16
16
15

15
15
15
14
14
14 

492
15.9

19
14

.31

.36

56.1 MAX
53.7 MAX

13
13
13
13
13

13
13
13
12
12

12
12
12
12
12

12
12
12
12
11

11
11
11
11
11

11
11
11
12

—————

347
12.0

13
11

.24

.26

611 MIN
310 PIN

12
12
12
12
13

13
13
12
12
12

12
12
12
12
12

12
13
14
14
15

16
18
16
18
21

26
32
35
36
34
33 

536 3
17.3

36
12

.34

.39

11 CFSM
11 CFSM

32
32
30
29
29

29
29
29
30
32

34
39
44
50
58

80
112
133
174
246

310
306
290
259
238

224
215
207
200
194

,714
124
310
29

2.45
2.73

1.11
1.06

189
194
181
164
151

156
141
129
119
108

98
89
82
80
77

74
73
72
69
67

63
59
58
54
50

47
43
42
48
46
43 

2,866
92.5
194
42

1.83
2.11

IN 15.04
IN 14.45

43
44
44
41
39

37
34
31
30
27

26
26
27
31
29

28
27
27
51
51

48
47
42
37
31

27
26
26
28
30

1,035
34.5

51
26

.68

.76

33
32
31
29
27

27
27
26
25
27

60
62
72
82
81

74
74
68
61
61

67
98
115
110
111

103
91
79
63
57
50

1,928
62.2
115
25

1.23
1.42

43
38
34
29
27

28
28
36
37
38

40
37
34
31
28

34
57
48
44
125

171
182
131
164
142

121
103
88
77
67
60

2,172
7C.I
182
27

1.39
1.60

53
44
38
34
31

34
35
32
31
30

29
29
48
44
41

37
35
31
29
35

41
37
35
33
30

35
34
34
32
29

1,060
35.3

53
29

.70

.78



LAKE OF THE HOODS BASIN 

05131500 Little Fork River at Littlefork, Minn.

91

LOCATION.—Lat 48°23«55", long 93»33«56", in NW% sec.9, T.68 N., R.25 W., Koochiching County, on left bank 100 
ft downstream from highway bridge at town of Littlefork, 0.3 mile downstream from bridge on State Highway 
217, 1.5 miles upstream from Beaver Creek, and 18 miles upstream from mouth.

DRAINAGE AREA.—1,730 sq mi, approximately.

PERIOD OF RECORD.—June to November 1909, April to November 1910, April 1911 to June 1917, September 1917, Oct 
ober 1917 to March 1919 (gage heights only), June 1928 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,073.06 ft above mean sea level, datum of 1929. June 23, 1909, 
to Mar. 4, 1917, nonrecording gage at same site and datum. Mar. 5 to Sept. 30, 1917, and June 22, 1928, to 
July 20, 1937, nonrecording gage, at site 100 ft upstream at same datum. Nonrecording gage 1.2 miles up 
stream at datum 9.0 ft higher (used as supplementary gage during periods of backwater from Rainy River).

AVERAGE DISCHARGE.—49 years (1911-16, 1928-72), 1,041 cfs (8.17 inches per year).

EXTREMES.—Current yeart Maximum discharge, 13,700 cfs Apr. 21 (gage height, 30.05 ft, backwater from ice); 
maximum gage height, 31.21 ft Apr. 21 (backwater from ice Jam); minimum daily discharge, 130 cfs Mar. 7-11; 
minimum gage height, 6.23 ft July 10.

Period of record: Maximum discharge, 25,000 cfs Apr. 18, 1916, May 11, 1950 (gage height, 37.00 ft); 
minimum daily, 15 cfs Feb. 9-22, 1963.

REMARKS.—Records good except those for winter months, which are fair.

REVISIONS (WATER YEARS) .—WSP 955t Drainage area. WSP 1508: 1913, 1916, 1928-32, 1934.

DAY

1
2
3
4
5

6
7
8
9
.0

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

OCT

506
905

1,250
1,430
1,470

1,430
1,340
1,280
1,230
1,160

1,080
991
907
B33
760

697
937

1,790
2,430
2,620

2,390
2,200
1,980
1,700
1,500

1,390
1,720
5,250
7,690
7,790

DISCHARGE,

NOV

8,410 1
7,850 1
6,920 1
6,120 1
5,230

4,460
3,700
3,100
2,720
2,7BO

2,590
2,280
2,090
1,850
2,140

2,150
2,220
2,360
2,500
2,440

2,340
2,180
2,050
1,920
1,740

1,560
1,500
1,440
1,380
1,310

9,240 ————— 

66,896 91,330 19
2,158
3,240

506
1.25
1.44

1971 TOTAL
1972 TOTAL

3,044
8,410 1
1,310
1.76
1.96

728,658
562,860

IN CUBIC FEET PER SECOND

DEC

,220
,150
,C80
,010
930

870
830
7BO
740
700

670
640
610
590
570

550
540
525
510
500

485
47C
460
445
430

415
395
380
365
355
345

,560
631
,22C
345
.36
.42

MEAN
MEAN

JAN

335
330
325
320
315

310
305
302
300
298

294
290
285
280
275

270
268
265
260
257

253
250
245
240
232

227
?20
215
210
207
203 

8,386
271
335
203
.16
.18

1,996
1,538

FEB

2CC
198
195
192
1SC

166
182
178
175
172

17C
167
165
162
160

157
155
153
15C
148

146
145
143
142
140

140
13B
136
135

4,72C
163
2CC
135
.09
.1C

MAX 20,600
MAX 12,400

, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

MAR
135
135
133
132
132

132
130
130
130
130

130
132
132
140
160

190
215
230
240
250

275
305
320
330
345

360
360
350
340
330
325

6,778
219
360
130
.13
.15

MIN
MIN

APR

320
315
312
310
307

305
302
300
300
300

325
3BO
460
640

1,050

1,650
2,200
4,000
5,800
8,800

12,400
9,700
9,390
8,590
7,970

7,540
7,360
7,350
7,350
7,220

113,246
3,775
12,400

300
2.18
2.44

235 CFSM
130 CFSM

MAY

6,920
6,570
6,390
6,000
5,510

5,1 BO
5,210
5,040
4,710
4,270

3,640
3,450
3,130
2,920
2,750

2,570
2,410
2,260
2,170
2,070

1,930
1,790
1,690
1,570
1,440

1,300
1,170
1,080
1,120
1,330
1,470 

99,260
3,202
6,920
1,080
1.85
2.13

1.15 IN
.89 IN

JUN

1,61C
1,50C
1,250
1,050

912

B22
738
667
597
538

501
464
463
471
532

646
763
747
691
678

S07
1,020
1,03C

885
739

625
541
512
495
469

22,763
75<3

1.61C
463
.44
.49

15.67
12.10

JUL

427
399
458
483
439

393
362
336
320
313

336
461
6B7

1,140
1,400

1,460
1,320
1,130

978
1,280

1,580
2,630
4,440
6,380
6,080

5,300
4,320
3,390
2,670
2,150
1,740

54,802
1,768
6,3PO

313
1.02
1.18

AUG

1,350
1,260
1,090

921
777

678
608
566
586
671

746
751
734
705
693

644
669

1,930
2,550
3,230

3,940
5,100
4,830
4,400
3,650

2,970
2,360
1,870
1,520
1,260
1,110

54,171
1,747
5,100

568
1.01
1.16

SEP

951
83 B
752
690
634

587
551
537
578
623

6C1
557
535
543
703

925
910
819
726
657

612
674
756
800
799

744
693
688
720
745

20,948
698
951
535
.40
.*5
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05132000 Big Fork River at Big Falls, Minn.

LOCATION.—Lat 48°11'45", long 93°48'25", in sec.35, T.155 N., R.25 W., Koochiching County, on left bank at 
village of Big Falls, 700 ft downstream from falls, 0.3 mile downstream from bridge on U.S. Highway 71, and 
4.8 miles upstream from Sturgeon River.

DRAINAGE AREA.—1,460 sq mi, approximately.

PERIOD OF RECORD.—August to November 1909, April to November 1910, April 1911 to September 1912 (gage heights 
and discharge measurements only), June 1928 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,144.71 ft above mean sea level, datum of 1929. Prior to June 
10, 1911, nonrecording gage at railroad bridge about 0.4 mile upstream at different datum. June 10, 1911, 
to Sept. 30, 1912, and June 22, 1928, to Dec. 17, 1937, nonrecording gage at site 200 ft upstream at same 
datum.

AVERAGE DISCHARGE.—44 years (1928-1972), 694 cfs (6.46 inches per year).

EXTREMES.—Current year: Maximum discharge, 6,510 cfs Apr. 21 (gage height, 10.58 ft); maximum gage height, 
12.15 ft Apr. 19 (from floodmark, backwater from ice); minimum discharge, 193 cfs July 8, 9 (gage height, 
3.18 ft).

Period of record: Maximum discharge, 14,800 cfs May 8, 9, 1950; maximum gage height, 17.08 ft May 8, 
1950; minimum discharge recorded, 7 cfs Aug. 7, 1939.

REMARKS.—Records good except those for winter periods, which are fair. Prior to 1971, a powerplant, located 
a quarter of a mile upstream, caused some dirunal fluctuation at low flows. Records of chemical analyses 
for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1308: 1935(M).

nci

niSCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NDV OfC JAN FPB MAR APR MAY JtfN JUL AUG SEP

I 381
2 525
3 591
4 643
5 667

6 666
7 663
9 631,
9 599

10 568

11 538
1.2 516
13 498
14 484
15 471

16 463
17 729
18 1,460
10 1,650
20 1,730

Z\ 1,680
2? 1,570
23 1,400
24 1,260
25 1,150

26 1,080
27 1,320
28 3,160
29 3,690
30 3,660
31 4,490 

TOTAL 38,933
MEAN 1,256
MAX 4,490
MIM 381
CFSM .86
IN. .99

4,<?10
4,600
4,4?0
3,940
3,^«>0

2,940
2,460
1,990
1,760
1,760

1,840
1.79Q
1,740
1,670
1,740

1,790
1,920
1,900
1,940
1»900

1,660
1,360
1,150
1,030
1,010

989
950
910
870
840

61 , 01 9
2,034
4,910

840
1.39
1.55

CAL YR 1971 TOTAL 359,
WTP YR 1972 TOTAL 371,

900
770
740
720
710

690
670
650
640
630

615
609
602
590
580

570
560
550
540
535

535
540
550
560
570

575
575
570
550
510
475 

13,780
606
800
475
.42
.48

992 MEAN
020 MEAN

450
430
420
410
395

385
375
370
365
355

350
340
335
330
325

320
315
310
305
300

295
290
285
278
?75

272
270
270
268 
265
262 

10,215
330
450
262
.23
.26

986
1,014

260
25B
255
252
250

248
243
240
235
232

232
230
230
232
235

240
240
240
238
238

238
238
238
238
235

235
235
235
235

6,955
240
260
230
.16
.18

MAX 6,970
MAX 6,330

232
232
232
231
230

230
230
230
230
230

230
232
235
238
240

242
245
248
250
255

260
265
270
272
265

260
255
257
260
262
265 

7,613
246
272
230
.17
.19

MIN 143
MIN 197

270
280
285
290
288

285
280
280
285
290

305
340
380
470
600

1,000
2,250
3, BOO
5,300
5,700

6,330
5,570
4,960
4,670
4,470

4,270
4,070
3,930
3,780 
3,640

68,668
2,289
6,330

270
1.57
1.75

CFSM
CFSM

3,480
3,460
3,530
3,400
3,230

3,270
3,320
3,270
3,130
2,920

2,700
2,500
2,340
2,270
2,200

2,120
2,030
1,960
1,970
1,960

1,810
1,630
1,500
1,370
1,270

1,180
1,090

995
946 
974
Qt Q*#OO

68,753
2,219
3,530

946
1.52
1.75

.68 IN

.69 IN

892
807
740
677
614

551
497
455
416
384

360
37C
443
477
541

553
491
444
420
484

548
560
520
462
409

367
334
320
308
•y a AC O O

14,730
491
892
286
.34
.38

9.17
9.45 i

269
260
246
233
219

207
203
201
197
211

489
1,170
1,460
1,460
1,410

1,230
1,100
1,000

891
1,000

1,120
1,760
2,880
3,380
2,980

2,570
2,220
1,900
1,610 
1,390
1,190

36,456
1,176
3,380

197
.81
.93

1,030
906
806
719
642

579
540
574
648
653

659
654
616
575
541

538
726
891

1,010
1,070

1,090
1,020

909
812
769

730
694
656
617
e 07j O f

575

22,836
737

1,090
538
.50
.58

545
521
506
494
479

466
464
465
461
456

446
441
484
585
634

642
627
604
579
556

560
564
553
571
561

557
552
550
549 
550

16,022
534
642
4*1
.37
.41
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05133500 Rainy River at Manitou Rapids, Minn. 

(International gaging station)

LOCATION.—Lat 48°38'04 M , long 93°54'47 M , in sec.36, T.160 N., R.26 W., Koochiching County, on left bank at 
Manitou Rapids, 3.5 miles east of Mantiou Post Office and 4 miles west of Indus.

DRAINAGE AREA.—19,400 sq mi, approximately.

PERIOD OF RECORD.—July 1928 to current year. Monthly discharge only for some periods, published in WSP 1308. 
October 1911 to October 1924 (gage heights only) at site near Birchdale in files of Corps of Engineers. 
Published as "near Birchdale" 1932-34.

GAGE.—Water-stage recorder. Datum of gage is 1,062.48 ft above mean sea level, datum of 1929. Prior to Nov. 10, 
1934, nonrecording gage at site near Birchdale 7 miles downstream at different datum.

AVERAGE DISCHARGE.—44 years, 12,860 cfs (9.00 inches per year).

EXTREMES.—Current yean Maximum discharge, 47,500 cfs Nov. 3 (gage height, 16.06 ft); maximum gage height, 
16.49 ft Dec. 16 (backwater from ice); minimum discharge, 5,820 cfs Oct. 1 (gage height, 3.12 ft).

Period of record: Maximum discharge, 71,600 cfs May 12, 1950 (gage height, 21.04 ft); minimum daily, 928 
cfs Dec. 26, 1929.

REMARKS.—Records excellent except those for winter period, which are fair. Diurnal fluctuation caused by 
powerplant at International Falls. Some regulation at low and medium flows by Rainy and Namakan Lakes.

COOPERATION.—This station is maintained by the United States under agreement with Canada.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

NOV DEC JANDAY OCT

1
2
3
4
5

6
7 
B 
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSN
IN.

CAL YR 1971 TOTAL 6,749,240 MEAN 18,490 
MTR YR 1972 TOTAL 6,702,410 MEAN 18,310

PEB MAR HAY JUN JUL AUG

MAX 47t200 
MAX 47t200

MIN 4,900 
HIM 6,400

CFSM .95 
CFSH .94

IN 12.94 
IN 12.85

SEP

6,400
6,960
8,140
9,660

10, BOO

11,400
12,400
12,900
13,300
13,200

12,700
12,300
11,800
11,500
11,500

11,200
11,800
13,500
16,400
17,900

18,000
13,000
18,100
17,100
16,100

16,600
17,600
22,800
30,300
36,600 
_n. inn

42,600
46,700
47,200
46,300
44,600

43,000
41, BOO
39,700
38,100
37,600

37,200
36,900
36,400
36,200
36,100

36,000
36,200
36,500
3 6j 600
36,500

36,100
34,600
33,400
33,000
31,900

29,700
31,400
32,300
32,300
31,500

29,700
29,100
28,900
28,700
28,600

28,400
28,300
28,200
28,200
28,200

28,100
28,000
27,900
27,700
27,500

27,300
27,100
26,900
27,100
27,100

26,900
26,300
26,900
27,000
27,700

27,800
28,200
28,100
27,300
27,100 
?«..ann

27,600
25,300
25,100
24,600
24,400

24,300
24,100
23,000
22,900
22,600

22,800
22,300
21,700
20,500
20,200

19,200
17,800
16,700
13,500
12,800

12,800
12,700
12,800
12,700
12,800

12,600
12,800
12,700
12,700
12,600 
i i.inn

12,600
12,700
12,500
12,300
12,500

12,600
12,600
12,700
12,400
11,800

12,300
12,600
12,600
12,600
12,500

12,600
12,600
12,700
12,600
12,600

12,600
12,700
12,500
12,400
12,500

12,500
12,500
12,500
12,300
______

12,100
12,400
12,300
12,400
12,400

12,400
12,400
12,300
12,300
12,200

12,300
12,300
12,300
12,100
12,500

12,400
12,400
12,500
12,400
12,400

12,600
12,500
12,500
12,600
12,600

12,700
13,100
13,000
13,000
12,900 
i ? . onn

12,800
12,700
12,500
12,300
12,600

12,400
12,200
12,200
12,100
12,000

12,200
11*900
11,700
11,800
12,800

15,200
18,200
20,2OO
23,500
26,600

30,200
35,300
34,300
30(300
28,400

27,300
26,500
26,200
26,000
25,800

25,500
25,000
24,700
24,500
23,900

23,300
22,900
22,800
22,500
21,700

20,900
20,100
19,300
19,000
18,800

13,500
18,100
17,700
17,300
17,000

16,900
16,600
16,300
16,100
15,700

15,300
14,600
14,100
14,000
14,500 
i«.&no

14,800
14,700
14,300
14,000
13,600

13,300
12,500
11,700
11,300
11,500

11,600
11,500
11,600
11,700
11,900

12,100
12,200
12,100
11,900
12,100

11,700
11,400
11,300
11,200
10,700

10,300
10,800
9,840
9,630
9,410

9,720
10,000
9,490
7,490
6,520

7,350
7,780
8,100
7,560
7,700

8,600
9,150
9,560

10,700
11,600

12,200
11,800
11,500
13,100
17,200

20,500
23,000
24*800
27,500
31,900

35,200
34*900
33,200
31,600
30,200 
2ft. 300

20,300
IB, BOO
21,300
21,600
19,400

18,300
18,000
1 7 , 800
16,700
16,100

16 , 100
16,100
16,000
15,900
15,400

14,200
13*800
14,400
15,600
16,800

17,500
18,800
18 , BOO
18,200
17,400

16,700
16,000
15,200
14,900
14*500 
13.700

13,200
13,000
12,700
12,600
12,800

12,700
12,800
12,800
12,800
12,800

12,500
11,900
11,800
11,500
11,500

11,800
12,000
12,OOO
11,600
11*200

11*100
11*200
10.200

9*330
9*240

9,430
9,210
9,380
9,230
9,230

487,260
15,720
40,300
6,400

.81

.93

1.U8.4M
37,230
47*200
29,700

1.92
2.14

861,600
27,790
29,700
26,800

1.43
1.65

571,300
18,430
27,600
12,600

.95
1.10

362,900
12,510
12,700
11,800

.64

.70

387,200
12,490
13,100
12,100

.64

.74

578,700
19.290
35.300
11*700

.99
1. 11

592.200
19,100
25,500
14,000

.98
1.14

356,730
11*890
14*800
9*410

.61

.68

513,220
16,720
35,200
6,520

.86

.99

524*300
16,910
21*600
13,700

.87
1 .01

343,600
11,450
13,200
9,210

.59

.66
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05134200 Rapid River near Baudette, Minn.

LOCATION.—Lat 48°32 1 10", long 94°33'45", in NEij sec.l, T.158 N., R.31 W., Lake of the Woods County, on left 
bank 20 ft upstream from bridge on State Highway 72, 1.2 miles downstream from North Branch Rapid River, and 
12 miles south of Baudette.

DRAINAGE AREA.—543 sq mi.

PERIOD OP RECORD.—October 1956 to current year.

GAGE.—Hater-stage recorder. Datum of gage is 1,093.92 ft above mean sea level, datum of 1929 (Minnesota High 
way Department bench mark).

AVERAGE DISCHARGE.—16 years, 341 cfs (8.53 inches per year).

EXTREMES.—Current year: Maximum discharge, 3,340 cfs Apr. 17 (gage height, 12.92 ft, from floodmark); minimum 
daily, 11 cfs Feb. 27 to Mar. 6; minimum gage height, 2.04 ft Sept. 5, 6.

Period of record: Maximum discharge, 5,500 cfs Apr. 14, 1969 (gage height, 17.86 ft); minimum, 0.1 cfs 
Aug. 13, 1961 (gage height, 1.18 ft).

Flood of May 11, 1950, reached a stage of 21.1 ft, from information by local residents and Minnesota 
Highway Department (discharge, about 7,000 cfs).

REMARKS.—Records good except those for winter months, which are fair.

rcr

DISCHARGE, IN CUBIC FFFT PEP S^CHNCi WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FE* MAR APR MAY JUJV JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
!•>

16
17
18
19
20

21
22
23
24
?5

26
?7
23
29
30
31 

TOTAL
MEAN
wax
MJ«g

CFSM
IN.

CAL YR
WTC YR

178 1
482 1
653 1
729 1
763 1

773 1
741 I
711 I
730 1
705

662
615
565
530
493

465
684

1,140
1, 320
1,280

1, 190
1 ,100
1,010
924
857

P09
793
815
771
7 Q Af Go 

It./. ̂  __

24,719 25
797

1,440 I
173

1.47
1.69

1971 TOTAL
1972 TITAL

,67C
,670
,580
,510
,420

,270
,050
,050
,020
954

916
843
800
795
870

879
857
855
838
784

631
538
472
420
377

346
317
292
266
237

,527
851
,670
237
1.57
1.75

119,346.
136, SOI.

218
202
185
169
156

145
134
124
116
107

101
93
87
82
76

72
69
66
63
60

58
56
55
54
52

5C
48
47
45
43
42 

2,875
92.7
218
42

.17

. 2C

7 "sai.
C l-'b V

41
40
39
38
37

36
34
33
31
30

29
28
27
26
26

25
24
24
23
23

22
21
21
20
20

19
19
18
17
16
15 

822
26.5

41
15

.05

.06

J 327 M*
1 374 *l

14
14
13
13
12

12
12
12
12
12

12
12
13
13
13

13
13
12
12
12

12
12
12
12
12

12
11
11
11

356
12.2

14
11

.02

.C2

kX 2,163
tX 3,180

11
11
11
11
11

11
12
12
12
12

12
12
12
13
15

18
22
27
34
41

58
8C

105
125
125

120
110
95
E5
80
-TO
f Q

1,381
44.5
125
11

.08

.09

MIM 7.
PIN 11

76
8C
86
84
80

74
68
63
60
63

100
160
24C
450

1,260

2,420
3,180
2,820
2,400
2,280

2,070
1,840
1,730
1,600
1,460

1,330
1,230
Itl40
1,080
1,010

30,534
1,018
3, 180

60
1.87
2.09

8 CFS 1"!
CFSM

966
918
876
815
765

732
706
667
629
596

552
526
528
630
778

788
746
691
631
586

575
575
556
531
541

580
519
459
469
521
537 

19,989
645
966
459

1. 19
1.37

.60 IN

.69 IM

536
515
474
420
366

322
271
243
204
172

159
152
149
168
249

262
233
204
194
211

215
190
165
141
121

102
9C
88
90
104

6,810
227
53 (
88

.42

.47

8. 18
9.38

115
96
86
79
72

60
52
46
43
41

42
56
90
107
122

142
136
109
117
938

1,820
1,890
It 720
1,540
1,280

1,070
923
868
792

K Ofl900

15,731
507

1,890
41
.93
1.08

497
422
363
306
257

223
203
244
366
345

302
265
229
200
180

169
165
162
148
136

125
113
102
89
75

61
50
43
38
32
40

5,950
192
497
32

.35

.41

36
33
35
30
23

33
74

118
112
93

81
76
85

121
123

110
101
91
79
70

62
62
55
51
49

58
62
75
96
113

2,207
73.6
123
23
.14
.15
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05139500 West Branch Warroad River near War road, Minn. 
(Formerly published as Warroad River near Warroad, Minn.)

LOCATION. — Lat 48*52*00", long 95*21 '20", in SEHNEfc sec. 12, T.162 N., R.37 W. , Roseau County, on downstream 
handrail of bridge near center of span, 0.5 mile upstream from Bulldog Run and 2.5 miles south of Warroad.

DRAINAGE AREA. — 110 sq mi, approximately.

PERIOD OF RECORD. — March 1946 to current year. Prior to October 1971, published as Warroad River near Warroad. 
Monthly discharge only for some periods, published in WSP 1308.

GAGE. — Nonrecording gage read daily, and crest-stage gage. Datum of gage is 1,070.74 ft above mean sea level, 
datum of 1929 (levels by Stanley Johnson, consulting engineer and instructor at University of North Dakota) .

AVERAGE DISCHARGE. — 26 years, 44.8 cfs (5.53 inches per year).

EXTREMES. — Current year: Maximum discharge, 732 cfs Apr. 19 (gage height, 7.60 ft); maximum gage height, 7.71 
ft Apr. 18 (backwater from ice); minimum discharge, 0.1 cfs on several days in August and September.

Period of record: Maximum discharge, 1,780 cfs Apr. 15, 1965 (gage height, 9.95 ft); no flow at times.

REMARKS. — Records fair.

REVISIONS (WATER YEARS) . — WSP 1308: 1949 (M). WSP 1508i 1947 (M).

DAY

DISCHARGE, IN CUBIC FE£T PER SECOND,

OCT NOV DEC JAN FEB

WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

MAR APR MAY JUN JUL AUG SEP

1
2
3
4 
5

6
7 
8 
9 

10

11 
12
13 
14 
15

16 
17 
13 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29
30
31

TOTAL I 
MEAN 
MAX 
NIN 
CFSM 
IN.

CAL YR 
rtTR YR

.20 

.20 
4.2 
6.9 
9.3

10 
11 
9.3 
3.8 
6.8

8.5 
8.2 
8.8 
9.3 

lt>

27 
29 
34 
57 
80

89 
87 
80 
73 
74

77
8J 
87 
89 

103
113

,293.50 3 
41.9 
113
.20 
.38 
.44

1971 TOTAL 
1972 TOTAL

133 
147 
169 
173 
176

167 
167 
155 
146 
141

132 
118 
111 
113 
116

128 
139 
129 
123 
115

100 
80 
62 
48 
42

38 
35 
32 
30 
27

,296 
110 
176 
27 

1.00 
1.11

15,020. 
17,050.

25 
23 
21 
20 
19

18 
17 
16 
15 
14

14 
13 
12 
11 
11

11 
10 
10 
10 
9.7

9.4 
9.2 
9.1 
9.0 
3.8

8.6 
8.4 
8.2 
8.0 
7.8
7.6

393.8 
12.7 

25 
7.6 
.12 
. 13

10 MEAN 
80 MEAN

7.3 
7.1 
6.9 
6.7
6.6

6.5 
6.4 
6.3 
6.2 
6.2

6.1 
6.0 
5.9 
5.9 
5.8

5.7 
5.6 
5.4 
5.2 
5.1

4.9 
4.7 
4.6 
4.5 
4.4

4.3 
4.3 
4.2 
4.2 
4.1
4.0

171.1 
5.52 
7.3
4.0 
.05
.06

41.2 
46.6

4.0 
4.0 
3.9 
3.9 
3.9

3.9 
3.3 
3.8
3.8 
3.8

3.8 
3.7 
3.7 
3.7 
3.7

3.7 
3.7 
3.7 
3.7 
3.7

3.7 
3.7 
3.7 
3.8 
3. B

3.8
3.8 
3.9 
3.9

110.0 
3.79 
4.0 
3.7 
.03 
.04

MAX 46a 
MAX 71*

3.9 
4.0 
4.0 
4.1 
4.1

4.2 
4.2 
4.3 
4.4 
4.6

4.7 
4. U 
5.0 
5.1 
5.4

5.8 
6.5 
7.5
8.8 
10

13 
18 
30
38 
45

43 
40 
35 
27 
21
18

433.4 
14.0 
45 
3.9 
. 13 
.15

HIM .10 
MIN .10

15 
13 
13 
12 
12

12 
12 
11 
11 
13

25 
60 
90 
175 
280

350 
470 
610 
714 
667

632 
592 
516 
5J7 
453

393 
280 
28* 
2^8 
214

7,630 
256 
714 
11 

2.33 
^.60

CFSM 
CFSM

193 
167 
158 
135 
121

89 
89 
84 
81 
74

70 
66 
71 
74 
87

87 
81 
72 
70 
69

66 
62 
54 
50 
49

61 
67 
67 
72 
79 
60

2,625 
84.7 
193 
49 
.77 
.89

.37 IN 

.42 IN

69 
70 
66 
53 
43

32 
16 
15 
12 
13

18 
22 
24 
21 
22

24 
27 
28 
30 
28

32 
30 
27 
46 
27

28 
27 
17 
15 
14

896 
29.9 

70 
12 

.27 

.30

5.08 
5.77

17 
14 
14 
11
9.0

6.9 
3.8 
2.5 
1.6 
1.4

1.2 
1.2
.80 
.80 
.60

.90 

.60 

.60 

.90 
1.3

3.9 
4.5 
3.8 
2.6 
1.5

1.3
.80 
.70 
.60 
.80 
.80

111.40 
3.59 

17 
.60 
.03 
.04

.80 

.80 

.60 

.50 

.60

.80 

.30 
1.5 
1.3 
1.2

1.0 
.80 

1.3 
1.3 
1.2

.30 

.80 

.60 

.50 

.70

.80 

.60 

.40 

.30 

.20

.20 

.10 

.10 

.10 

.90 

.30

21.90 
.71 
1.5 
.10 

.007 

.007

.10 

.10 

.10 

.10 

.20

.40 

.50 

.40 

.40 

.30

.30 

.30 

.20 

.20 

.20

.20 

.20 

.30 

.30 

.40

.40 

.40 

.60 

.60 

.60

1.2 
1.3 
1.2 
1.0 
1.2

13.70 
.46 
1.3 
.10 

.004 

.004
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05140000 Bulldog Run near Warroad, Minn.

LOCATION.—Lat 48e 51'30", long 95 e 20'20", in S&t sec.7, T.162 N., R.36 W., Roseau County, near right bank 5 ft 
downstream from culvert on county highway, 0.8 mile upstream from mouth and 3 miles south of Warroad.

DRAINAGE AREA.—14.2 sq mi.

PERIOD OF RECORD.—March 1946 to November 1951, June 1966 to current year.

GAGE.—Nonrecording gage read once daily, and crest-stage gage. Altitude of gage is 1,090 ft (from topographic
map) .

AVERAGE DISCHARGE.—11 years (1946-51, 1967-72), 3.68 cfs (3.52 inches per year).

EXTREMES.—Current year: Maximum discharge, 110 cfs Apr. 19 (gage height, 5.86 ft); maximum gage height, 6.32 
ft Apr. 15 (backwater from ice); no flow for many days.

Period of record: Maximum discharge, 420 cfs June 10, 1947 (gage height, 6.91 ft) ; maximum gage height, 
7.04 ft Apr. 9, 1969 (from floodmark, backwater from ice); no flow for many days in most years.

REMARKS.—Records fair.

DISCHARGE, IN CJBIC FEET PER StCOMO, HATE* YEAR OCTOBER 1971 TD SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL

1
2
3
4
5

5
7
3
9

13

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B
29
•*r\
J J

31 

TOTAL
1»=AN
•4AX
HIM
;FSM
IN.

CAL YR
<*TR YR

3
0
3
0
3

3
0
D
0
0

3
0
0
0
0

0
0
0
.20
.3D

.40

.40

.30

.30

.20

.20

.ID

.10

.10

.20

.43 

3.20
.10
.40

0
.007
.008

1971 TOTAL
1972 TDTAL

.93
1.7
2.1
1.9
1.4

1.2
1.1
1.1
1.0
1.0

1.0
1.0
l.l
1.4
3.0

4.1
3.9
3.1
2.3
1.5

1.1
.70
.50
.40
.30

.20

.20

.10

.10

.10

39.50
1.32
4.1
.10
.09
.10

58B.OO
788.40

.10

.10

.10

.10

.10

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0 

.90
.029
.10

0
.00?
.002

MEAN 1.61
MEAN 2.15

0
3
0
0
0

0
0
0
0
0

0
D
0
0
.10

.20

.30

.40

.53

.80

2.2
4.5
8.0

11
9.5

7.0
5.5
4.3
3.5

————— 2.9
————— 2.5

0 0 63.20
0 0 2.04
0 0 11
000
0 0 .14
0. 0 .17

MAX 137 MIN 0 CFS1
MAX 65 MIN 0 CFSM

2.4
2.2
2.1
2.1
2.0

1.9
1.9
1.9
2.2
3.0

5.0
10
25
35
45

54
62
59
65
38

32
29
27
27
22

14
10
7.2
6.1 
5.7

599.7
20.0

45
1.9

1.41
1.57

.11

.15

5.4
4.8
4.3
3.5
3.3

3.0
2.6
2.4
2.2
2.1

2.1
2.2
2.5
3.0
3.5

3.7
3.6
3.3
3.0
2.7

2.5
2.2
1.9
1.5
1.3

1.0
1.0
.BO
.80 
.60
.50

77.30
2.49
5.4
.50
.IB
.20

IN 1.54
IN 2.07

.50

.50

.40

.40

.30

.30

.20

.20

.20

.20

.10

.10
3
0
0

0
3
0
.30
.30

.20

.10

.10

.10

.10

0
3
0
0 
0

4.60
.15
.50

0
.01
.01

AUG ScP



LAKE OF THE WOODS BASIN 

05140500 East Branch Warroad River near Warroad, Minn.

97

LOCATION.—Lat 48°51'30", long 95 0 18'40", in SE^SE^ sec.8, T.162 N., R.36 W., Roseau County, near right bank on 
piling at upstream side of highway bridge, 2 miles upstream from mouth and 3 miles south of Warroad.

DRAINAGE AREA.—102 sq mi.

PERIOD OF RECORD.—March 1946 to September 1954, June 1966 to current year (fragmentary prior to April 1947). 
Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,080 ft (from topographic 
map) .

AVERAGE DISCHARGE.—13 years (1947-54, 1967-72), 23.6 cfs (3.14 inches per year).

EXTREMES.—Current year: Maximum discharge, 288 cfs Apr. 19 (gage height, 7.85 ft); no flow Aug. 18 to Sept. 
30.

Period of record: Maximum discharge, 1,340 cfs June 11, 1947 (gage height, 9.36 ft, from floodmarX); no 
flow at times in most years.

REMARKS.—Records fair.

DISCHARGE, IN CUBIC FEET PER StCONO. WATER YEAK OCTOBER 1971 TO SEPTEMBER 1972

DAY DCT DEC FE6 AP<< AUG

1
2
3
4
<3

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

10
11
11
11
12

12
12
17
19
17

15
13
10

3.5
8.8

14
1>
18
29
36

30
20
13
11
9.5

8.0
6.0
5.5
8.0

30
34 

474.3
15.3

36
5.5
.15
.17

1971 TOTAL
1972 TOTAL

45
64
70
64
55

53
50
45
to
38

40
43
47
49
51

52
50
47
45
41

39
36
32
29
27

24
21
19
18
16

1,250
•41.7

70
16

.41

.46

6,883
7,034

15
14
13
12
11

9.6
8.6
7.6
6.8
6.2

5.7
5.2
4.8
4.6
4.4

4.2
4.0
3.9
3.8
3.7

3.6
3.5
3.5

' 3.5
3,5

3.5
3.5
3.4
3.4
3.4
3.3

136.2
6.01

15
3.3
.06
.07

.40 MEAN

.40 MEAN

3.3
3.2
3.2
3.2
3.1

3.1
3.1
3.0
3.0
3.0

2.9
2.9
2.9
2.8
2.8

2.7
2.7
2.7
2.7
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6
2.6 

87.5
2.82
3.3
2.6
.03
.03

18.9 MAX
19.2 MAX

2.6
2.6
2.6
2.7
2. 7

2.7
2.7
2.7
2.7
2.6

2.6
2.6
2.6
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.6
2.6
2.6

74.7
2.58
2.7
2.5
.03
.03

211
255

2.6
2.6
2.6
2.6
2.7

2.7
2.7
2.7
2.7
2.8

2.8
2,9
3.0
3.1
3.2

3.3
3.4
3.6
3.8
4.5

5.7
7.5

13
20
17

11
8.0
6.5
5.5
5.2
5.1 

164.8
5.32

20
2.6
.05
.06

MIN 0
MIN 0

5.3
4.9
4.4
4.0
4.7

4.7
4.7
4.6
5.0
6.4

11
25
45
65

110

159
243
246
255
230

220
208
207
207
191

178
150
137
113

95

3,144.6
105
255
4.6

1.03
1.15

CFSM .19
CFSM .19

79
72
65
56
55

55
46
43
41
39

39
38
37
37
37

44
42
39
38
37

35
31
30
27
26

26
25
25
29
37
37

1,267
40.9

79
25

.40

.46

IN 2.51
IN 2.57

33
23
16
12
14

14
11
10
10
8.2

8.0
7.2
6.2
6.0
4.2

3.7
3.7
4.0

20
27

26
24
19
18
14

13
7.6
4.9
3.1

.70

371.50
12.4

33
.70
.12
.14

.70

.60

.50

.30

.30

.20

.10

.20

.20

.20

.20

.20

.20

.40

.30

,20
.20
.20
.20
.30

.40

.30

.40

.30

.40

.80

.70

.50

.40

.40

.30

10.60
.34
.80
.10

.003

.003

.20

.20

.20

.20

.10

.10

.20

.30

.40

.30

.20

.20

.20

.10

.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0
0

3.20
.10
.40

0
.001
.001

SEP
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MISSISSIPPI RIVER MAIN STEM 

05201000 Winnibigoshish Lake near Deer River, Minn.

LOCATION.—Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., Itasca County, at dam on Mississippi 
River, 1 mile northwest of Little Winnibigoshish Lake, 14 miles northwest of town of Deer River, and at 
mile 1,248 upstream from Ohio River.

DRAINAGE AREA.—1,442 sq mi.

PERIOD OF RECORD.—April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

GAGE.—Water-stage recorder. Datum of gage is 1,289.47 ft above mean sea level, adjustment of 1912. Prior to 
July 8, 1949, nonrecording gage at same site and datum.

EXTREMES.—Current year: Maximum contents, 597,000 acre-ft Aug. 31 (gage height, 10.45 ft); minimum, 468,500 
acre-ft Mar. 21, 23, 24 (gage height, 8.53 ft).

Period of record: Maximum contents observed, 996,500 acre-ft July 30, 1905 (gage height, 14.45 ft); 
minimum observed, 33,680 acre-ft below zero of capacity table Oct. 20, 1931 (gage height, -0.69 ft).

REMARKS.—Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete 
and timber dam, completed in 1884; storage began in 1884. Capacity between gage heights 6.00 ft and 14.2 ft 
(maximum allowable range) is 653,570 acre-ft of which 416,270 acre-ft is controlled storage between gage 
heights 6.00 ft and 12.0 ft (normal operating range). Contents shown herein are contents above gage height 
0.00 ft. Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.—Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geo 
logical Survey.

REVISIONS (WATER YEARS).—WSP 1308: 1905(M).

MONTH END GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Gage height Contents Change in contents 
Date (feet) (acre-feet) (acre-feet)

Sept.30.......................................................... 9.59 538,100
Oct. 31.......................................................... 10.26 583,500 +45,400
Nov. 30.......................................................... 9.88 557,200 -26,300
Dec. 31.......................................................... 9.62 540,100 -17,100

CAL YR 1971.................................................... - - +17,100

Jan. 31.................................
Feb. 28.................................
Mar. 31.................................
Apr. 30.................................
May 31.................................

July 3 1 .................................
Aug. 31.................................

WTR YR 1972...........................

......................... 9.27

......................... 8.83

......................... 8.64

......................... 9.56

......................... 10.32

......................... 10.17

......................... 10.24

......................... 10.45

......................... 9.83

_

517, 100
488, 300
475,800
536, 100
587,800
577,400
582,200
597,000
553,800

_

-23, 000
-28,800
-12, 500
+60,300
+51,700
-10,400
+4, 800

+14, 800
-43, 200

+15,700
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05201500 Mississippi River at Winnibigoshish Dam near Deer River, Minn.

LOCATION.~Lat 47°25'42", long 94°03'00", in SW'j sec.25, T.146 N., R.27 W., Itasca County, at dam 1 mile north 
west of Little winnibogoshish Lake, 14 miles northwest of town of Deer River, and at mile 1,248 upstream from 
Ohio River.

DRAINAGE AREA.—1,442 aq mi.

PERIOD OF RECORD.—May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

SAGE.—Water-stage recorder on headwater and nonrecording gage on tailwater. Tailwater gage read twice daily. 
Datum of gage is 1,289.47 ft above mean sea level, adjustment of 1912. Prior to July 8, 1949, nonrecording 
headwater gage at same site and datum.

\VERAGE DISCHARGE (unadjusted).—88 years, 511 cfs (4.81 inches per year).

EXTREMES.—Current year: Maximum daily discharge, 1,020 cfs Nov. 20; minimum daily, 90 cfs Mar. 31 to Apr. 5. 
Period of record: Maximum daily discharge, 4,370 cfs Aug. 6, 1905; no flow at times in several years.

REMARKS.—Daily discharge is computed on the basis of modified weir formula and corrected to conform with dis 
charge measurements, the head being determined from readings of headwater and tailwater gages. Flow com 
pletely regulated by Winnibigoshish Lake (see preceding page).

COOPERATION.—Daily discharge computed by Corps of Engineers; seven discharge measurements made and records re 
viewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

500
500
500
500
500

500
500
495
495
495

500
495
495
500
495

490
495
495
500
500

500
500
500
500
500

500
544
719
708
790

780
1,000
1,000

990
990

995
990
990
990
990

990
990
975
975
990

985
1,000
1,010
1,010
1,020

1,010
1,000
1,000
1,000
1,000

1,000
1,000
1,010
1,010
1,010

16,501 29,700
532
790
490
.37
.43

1971 TOTAL
1972 TCTAL

990
1,020

780
.69
.77

208,202
230,137

1,010
1,010
1,010
1,010
1,010

1,010
1,010
1,010
1,010
I, 010

1,010
1,010
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000
995 

31,115
1,004
1,010
995
.70
.80

MEAN
MEAN

995
995
995
995
992

992
992
990
990
990

990
990
992
992
976

973
973
973
983
980

980
980
983
983
983

966
966
966
966
973
973 

30,467
983
995
966
.68
.79

570 MAX
629 MAX

973
973
973
978
973

973
973
973
973
973

973
971
973
973
973

978
970
970
968
968

968
968
968
968
965

965
965
965
965

—————

28,149
971
978
965
.67
.73

1,200
1,020

965
962
962
962
962

960
960
960
958
958

958
958
958
958
955

955
955
955
955
955

955
955
765
575
360

360
369
192
100
100
90 

23,992
774
965
90

.54

.62

MIN 101
MIN 90

90
90
90
90
90

95
95
95
95
100

101
101
101
101
102

102
102
102
102
102

102
102
103
103
103

103
103
103
103
103

2,974
99. I
103
90

.07

.08

CFSM .40
CFSM .44

103
103
104
104
104

105
105
105
105
105

312
315
315
315
315

524
524
599
710
708

703
701
696
423
555

605
605
605
605
703
790 —— 

12,671 15,
409
790
103
.28
.33

IN 5.37
IN 5.94

785
783
780
780
778

778
775
776
773
682

682
682
682
682
684

682
582
583
583
484

484
390
195
106
107

108
108
108
106
106

834
528
785
106
.37
.41

106
106
106
106
106

106
106
106
106
106

107
510
510
510
408

408
404
404
404
404

404
404
400
500
676

674
666
661
658
661
X. COo?o 

11,491
371
676
106
.26
.30

658
658
477
262
102

103
105
106
106
106

106
106
106
106
106

106
106
106
106
106

106
166
420
569
585

575
580
575
570
599 
599

9,087
293
658
102
.20
.23

60S
599
599
599
599

594
592
608
608
605

60S
605
605
608
608

608
608
608
608
603

608
610
605
605
608

605
610
608
613
610

18,156
605
613
592
.42
.47
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05206000 Leech Lake at Federal Dam, Minn.

LOCATION.—Lat 47°12'23", long 94°18'31", in lot 2, sec.14, T.143 N., R.29 W., Cass County, at head of Leech 
Lake River on Waboose Bay, 5 miles southwest of town of Federal Dam.

DRAINAGE AREA.—1,163 sq mi.

PERIOD OF RECORD.—April 1884 to current year. Monthend contents only for some periods, published in WSP 1308. 
Prior to October 1956, published as "Leech Lake Reservoir."

GAGE.—Water-stage recorder. Datum of gage is 1,293.23 ft above mean sea level, adjustment of 1912. Prior 
to Dec. 31, 1884, nonrecording gage 0.5 mile north of outlet to Leech Lake River at datum 5.76 ft lower. 
Dec. 31, 1884, to May 24, 1931, nonrecording gage 0.5 mile north of outlet to Leech Lake River at present 
datum.

EXTREMES.—Current year: Maximum contents, 331,800 acre-ft Aug. 31 (gage height, 2.38 ft); minimum, 172,400 
acre-ft Mar. 14-18 (gage height, 1.10 ft).

Period of record: Maximum contents observed, 734,300 acre-ft June 30, 1916 (gage height, 5.18 ft); mini 
mum observed, 72,830 acre-ft below zero of capacity table Sept. 30, Nov. 19, 1934, Jan. 9, 1935 (gage height, 
-1.18 ft).

REMARKS.—Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber 
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902. 
Capacity between gage heights 0.00 ft and 5.24 ft (maximum allowable range) is 689,780 acre-ft, of which 
356,570 acre-ft is controlled storage between gage heights 0.00 and 3.00 ft (normal operating range). 
Contents shown herein are contents above gage height -0.50 ft. Water is used to benefit navigation on 
Mississippi River below Minneapolis.

COOPERATION.—Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geo 
logical Survey.

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Date

Sept. 30..................................
Oct. 31. .................................
Nov. 30..................................

CAL YR 1971............................

Jan. 31..................................
Feb. 29. .................................
Mar. 31..................................

May 31..................................

July 31 ..................................

Gage height 
(feet)

......................... 1.40

......................... 1.85

......................... 1.78

......................... 1.58

......................... 1.38

......................... 1.20

......................... 1.14

......................... 1.80

......................... 2.16

......................... 1.88

......................... 2.04

......................... 2.38

......................... 2.06

Contents 
(acre-feet)

207,900
264,800
255,900
230,700

205,300
183,300
176,700
258, 500
303,900
268,600
288,800
331,800
291,400

Change in contents 
(acre-feet)

_
+56,900
-8, 900
-25,200

+62, 700

-25,400
-22, 000
-6,600

+81,800
+45, 400
-35,300
+20, 200
+43,000
-40, 400

WTR YR 1972.................................................... - " +83,500
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05206500 Leech Lake River at Federal Dam, Minn.

LOCATION.—Lat 47°14'45H , long 94°13'12", in sec.29, T.144 N., R.28 w., Cass County, on right bank at dam on 
Leech Lake River at town of Federal Dam, 2 miles downstream from natural outlet of Leech Lake.

DRAINAGE AREA.—1,163 sq mi.

PERIOD OF RECORD-.—May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gage is 1,293.23 ft 
above mean sea level, adjustment of 1912. Prior to July 3, 1948, nonrecording headwater gage at same datum. 
May 27 to Nov. 30, 1929, nonrecording gage at site 600 ft downstream at different datum.

AVERAGE DISCHARGE (unadjusted).—88 years, 351 cfs, (4.10 inches per year).

EXTREMES.—Current year: Maximum daily discharge, 1020 cfs Nov. 20; minimum daily, 99 cfs Mar. 28 to Apr. 2, 
and Apr. 6-9.

Period of record: Maximum daily discharge, 2,520 cfs June 7, 1957 (result of dam failure)? no flow at 
times.

REMARKS.—Discharge computed on basis of modified weir formula, the head being obtained from readings on tail- 
water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake (see 
preceding page).

COOPERATION.—Computations of daily discharge furnished by Corps of Engineers; seven discharge measurements made 
and records reviewed by Geological Survey.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

495
492
500
500
500

500
500
500
500
500

500
495
495
500
492

490
490 1
495 1
500
500 1

500
500
500
500
500

500
550
708
683
788
797

16*470 28
531
797 1
490
.46
.53

1971 TOTAL
1972 TOTAL

775
775
925
920
920

925
900
900
900
900

920
920
920
920
920

910
,000
tOlO
979
,020

983
980
962
970
969

957
973
978
977
977

,085
936
,020
775
.80
.90

147,
205,

940
B90
900
905
905

905
910
910
900
875

850
800
780
785

. 800

810
790
785
790
800

800
800
810
810
780

775
800
800
800
800
805

25,810
833
940
775
.72
.83

767 MEAN
273 MEAN

B05
8-05
BOO
775
770

775
785
780
785
775

775
740
690
690
690

700
720
735
790
715

715
715
705
690
625

640
670
675
665
675
685

22,560
728
805
625
.63
.72

405 MAX
561 MAX

687
690
690
695
700

690
695
702
700
700

705
720
750
765
765

770
778
740
725
765

782
750
765
780
780

780
790
800
805

______
—— - —— -

21,464
740
805
687
.64
.69

1,020
1,020

774
774
7BO
778
775

790
780
740
750
790

800
837
850
850
878

885
887
890
890
888

890
890
712
502
264

264
263
99
99
99
99

20,567
663
890
99
.57
.66

MIN 94
MIN 99

99
99
100
100
100

99
99
99
99
100

100
100
100
100
100

101
101
101
102
103

103
104
104
105
105

105
105
105
105
105

______

3,048
102
105
99
.09
.10

CFSM .35
CFSM .48

105
105
106
106
106

315
315
315
315
525

525
525
650
652
653

754
748
854
950
965

965
960
960
420
633

840
828
828
820
975
975

18,793
606
975
105
.52
.60

IN 4.73
IN 6.57

950
945
948
945
940

940
938
938
925
740

525
523
520
522
420

420
418
417
418
417

414
208
105
105
105

105
105
105
105
105

______

15,271
509
950
105
.44
.49

105
105
105
105
105

105
105
104
104
104

104
105
105
105
106

105
105
105
105
105

105
105
106
107
107

107
109
111
113
115
120

3,302
107
120
104
.09
.11

125
125
122
119
116

113
110
107
106
107

106
106
107
106
106

106
107
107
107
107

107
108
321
535
530

629
622
622
619
619
622

7,549
244
629
106
.21
.24

622
619
619
622
619

617
622
618
700
692

692
691
692
696
700

798
790
782
785
783

925
890
895
895
900

810
815
815
825
825

______

22,354
745
925
617
.64
.72
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05210500 Pokegama Lake near Grand Rapids, Minn.

LOCATION.—Lat 47'10 1 00", long 93°33'20", in NW% sec.17, T.54 N., R.25 W., Itasca County, at narrows on U.S. 
Highway 169, 4 miles south of Grand Rapida and at mile 1,1S4 upstream from Ohio River.

DRAINAGE AREA.—3,265 sg mi.

PERIOD OF RECORD.—April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956.

GAGE.—Water-stage recorder. Datum of gage is 1,264.89 ft above mean sea level, adjustment of 1912. Prior to 
May 30, 1949, nonrecording gage at Pooles Arm of Pokegama Lake 5 miles northwest at same datum.

EXTREMES.—Current year: Maximum contents, 90,650 acre-ft April 30 (gage height, 11.35 ft); minimum, 33,520 acre- 
ft Mar. 15 (gage height, 7.21 ft).

Period of record: Maximum contents, 121,400 acre-ft May S, 1S97 (gage height, 13.50 ft); minimum observed, 
4,520 acre-ft below zero of capacity table Sept. 30, 1934 (gage height, 4.12 ft).

REMARKS.—Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete dam?
storage began in 18S4; original timber dam completed in 1884, replaced by present structure in 1SS8-89. Capa 
city between gage heights 6.00 ft and 12.0 ft (maximum allowable range) is 81,720 acre-ft, of which 53,150 
acre-ft is controlled storage between gage heights 6.00 ft and 10.00 ft (normal operating range). Contents 
shown herein are contents above gage height 4.50 ft. water is used to benefit navigation on Mississippi River 
below Minneapolis.

COOPERATION.—Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

REVISIONS (WATER YEARS).—WSP 1914: 1897(M).

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Date

Oct. 31. ..........................................
Nov. 30...........................................
Dec. 31...........................................

Gage height 
(feet)

............... 9.14

............... 9.03

............... S.06

............... 7.55

Contents 
(acre-feet)

59,130
57,520
44,630
37,880

Change in contents 
(acre -feet)

-1,610
-12,890
-6,750

CAL YR 1971.................................................... - - +5,030

Jan. 31........................................................
Feb. 29........................................................
Mar. 31........................................................
Apr. 3 0........................................................
May 31........................................................
June 30........................................................
July 31........................................................
Aug. 31........................................................
Sept.30........................................................

WTR YR 1972.................................................... - - -2,800

7.55
7.33
8.13
11.35
9.30
S.90
9.18
9.06
8.94

37,880
35,110
45,620
90,650
61,490
55,740
59,700
57,920
56,33p

0
-2,770

+10, 510
+45,030
-29, 160
-5,750
+3,960
-1, 780
-1, 590
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05211000 Mississippi River at Grand Rapids, Minn.
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LOCATION.—Lat 47e13'56", long 93°31'48", in SM^NH^ sec.21, T.55 N., R.25 W., Itasca County, in super-calendar 
room of Blandin Paper Mill in Grand Rapids, 400 ft upstream from bridge on U.S. Highway 169, 2.5 miles up 
stream from Prairie River, and at mile 1,182 upstream from Ohio River.

DRAINAGE AREA.—3,370 sq mi, approximately.

PERIOD OF RECORD.—October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Pokegama Dam near Grand Rapids" 1942-44.

GAGE.—Water-stage recorder. Datum of gage is 1,242.00 ft above mean sea level, adjustment of 1912. See WSP 
1914 for history of changes prior to Jan. 17, 1951.

AVERAGE DISCHARGE.—89 years, 1,145 cfs.

EXTREMES.—Current year: Maximum discharge, 2,800 cfs Nov. 4 (gage height, 8.64 ft, backwater from Prairie 
River); maximum gage height, 9.18 ft May 2 (backwater from Prairie River); minimum discharge, 171 cfs July 3 
(gage height, 2.89 ft) .

Period of record: Maximum discharge, 12,500 cfs Sept. 3, 1948 (gage height, 15.2 ft, from floodmark), 
caused by dam failure at gage, from rating curve extended above 4,500 cfs by logarithmic plotting; maximum 
daily, 5,250 cfs Sept. 5, 8, 1905; no flow at times in several years.

REMARKS.—Records good except those for winter periods, which are fair. Flow completely regulated by Pokegama 
Lake (see preceding page). Backwater from Prairie River occurs at times in most years.

DISCHARGE, IN CUBIC FEET PER SECOMO, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1072

DAY OCT MOV DEC JAN FEB MAR APR JUN JUL AUG SF.P

1 1,280
2 1,270
3 1,260
4 1,330
5 1,280

6 1,250
7 1,290
8 1,290
9 1,230

10 1,290

11 1,260
12 1,270
13 1,270
14 1,280
15 1,300

16 1,240
17 1,260
18 1,330
19 1,260
20 1,300

21 1,320
22 1,320
23 1,290
24 1,280
25 l,28o

26 1,270
27 1,450
28 1,480
29 1,840
30 2,160

2,180
2,350
2,520
2,690
2,660

2,510
2,480
2,440
2,420
2,370

2,300
2,290
2,280
2,250
2,220

2,230
2,250
2,630
2,540
2,510

2,530
2,530
2,460
2,350
2,330

2,280
2,250
2,240
2,230
2,2?0

31 2,200 ———— 

TOTAL 42,430 71,540
MEAN 1,369
MAX 2,200
MIN 1,230

CAL YR 1971 TOTAL
WTR YR 1972 TOTAL

2,385
2., 690
2,180

489,526
600,775

2,220
2,220
2,210
2,210
2,210

2,210
2,200
2,200
2,200
2,190

2,160
2,120
2,090
2,060
2,030

2,010
2,010
2,010
2,030
2,050

2,080
2,070
2,070
2,060
2,060

2,050
2,040
2,040
2,030
7,030
2,020 

65,190
2,103
2,220
?,010

MEAN
MEAN

2,020
2,020
2,020
2,010
2,010

2,010
2,010
2,010
2,000
2,000

2,000
1,990
1,990
1,980
1,970

1,970
1,960
1,960
1,970
1,970

1,970
1,980
1,980
1,980
1,990

1,990
1,990
1,990
2,000
2,000
2,000 

61,740
1,992
2,020
1,960

1,341
1,641

2,000
1,990
1,990
1,990
1,990

1,990
1,990
1,990
1,990
1,980

1,980
1,980
1,980
1,970
1,970

1,970
1,960
1,960
1,960
1,960

1,960
1,950
1,950
1,950
1,950

1,940
1,940
1,930
1,930

57,090
1,969
2,000
1,930

•MX 3,590
MAX 2,690

1,930
1,920
1,9?0
1,9?0
1,970

1,9?0
1,9?0
1,910
1,910
1,910

1,910
1,910
1,910
1,910
1,900

1,900
1,900
1,900
1,900
1,990

?,020
2,130
2,1*0
2,290
?,340

2,3«0
2,440
2,4«0
?,440
?,440
?,440 

63,870
2,060
2,4«0
1,900

VIN 190
vlN 309

2,370
2,390
2,290
2,240
2,090

1,930
1,820
1,420
869
737

738
710
746
795
896

964
963

1,340
1,2*0
1,2*0

850
480
490
500
520

540
550
600

1,260
1,740

35,368
1,179
2,390

480

2,300
2,500
2,650
2,640
2,630

2,610
2,600
2,580
2,560
2,480

2,400
2,380
2,370
2,390
2,390

2,3«0
2,400
2,560
2,520
2,400

2,350
2,210
2,120
l,9«;o
1,900

1,780
1,760
1,830
2,040
2,230
2,040

71,950
2,321
2,650
1,7*0

2,190
2,140
2,250
2,080
2,140

2,000
2,040
1,980
1,940
1,«90

1,890
1.840
1,720
1,700
1,640

1,580
1,420
1,410
1,500
1,310

1,340
1,120
1,140
1,090
1,100

1,060
«12
"149
457
329

45,757
1.525
2,250

329

3^8
392
380
414
329

317
397
427
380
375

371
418
524
556
505

49?
594
725
619
5«5

6«»4
781

1,420
1,250
1,000

827
874
812
895
937
91f

19,644
*34

1,420
317

958
910
H74
874
895

853
832
926

1,020
1,020

916
740
720
689
453

309
354
342
337
337

363
519
781
817
817

R79
817
94 fl
921
995

1,050

23,266
751

1,050
309

1,190
1,240
,300
,260
,230

,300
,220

1,230
1,280
1,240

1,240
1,200
1,320
1,370
1,420

1,400
1,470
1,420
1,440
1,540

1,540
1.550
1,680
1,630
1,630

1.680
l.,740
1,750
1,710
1,710

42,930
1,431
1,750
1,190



104 PRAIRIE RIVER BASIN 

05212700 Prairie River near Taconite, Minn.

LOCATION.—Lat 47°23'20", long 93°22 I 50", in NW^SV^j sec.27, T.57 N., R.24 W,, Itasca County, on left bank 125 ft 
upstream from highway bridge, 1.5 miles downstream from outlet of Lawrence Lake and 5 miles north of Taconite.

DRAINAGE AREA.—360 sq mi, approximately. 

PERIOD OF RECORD.—April 1967 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,294.81 ft above mean sea level, datum of 1929. Prior to Aug. 
31, 1967, nonrecording gage at site 125 ft downstream at same datum.

AVERAGE DISCHARGE.—5 years, 247 cfs (9.32 inches per year).

EXTREMES.—Current year: Maximum discharge, 1,540 cfs Apr. 25 (gage height, 9.42 ft); minimum daily, 55 cfs Feb. 
25-29; minimum gage height, 2.39 ft Oct. 1.

Period of record: Maximum discharge, 3,260 cfs Apr. 17, 1969 (gage height, 11.81 ft); minimum, 7.0 cfs 
Oct. 5, 1970 (gage height, 1.75 ft).

REMARKS.—Records good except those for winter periods, which are fair.

DISCHARGE, IM CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

67
73
77
81
87 1

95 1
97
103
108
109

110
107
104
100
99

94
112
128
132
136

144
157
166
172
175

177
266
420
477
532 
654

5,359 18
173
654 1
67
.48
.55

1971 TOTAL
1972 TOTAL

744
837
918
973
,010

,010
978
933
896
826

760
723
660
607
557

517
488
470
449
440

420
406
380
364
348

324
304
287
267
259

,155
605
,010
259
1.68
1.88

103,293
97,512

236
218
204
192
182

174
166
159
155
150

146
142
138
135
132

130
127
124
121
120

118
117
115
112
110

109
108
106
104
102 
100

4,352
140
236
100
.39
.45

MEAN
MEAN

101
99
97
96
94

92
90
89
87
86

85
83
82
81
80

79
78
77
76
75

74
72
71
70
69

68
67
66
65
64
63

2,476
79.9
101
63
.22
.26

283 MAX
266 MAX

62
61
60
60
60

59
59
58
58
58

58
57
57
57
57

57
57
56
56
56

56
56
56
56
55

55
55
55
55

—————

1,662
57.3

62
55
.16
.17

2,550
1,520

56
57
58
59
60

62
63
64
66
68

70
72
74
77
80

83
85
87
86
84

79
75
72
70
67

65
63
62
61
60 
59

2,144
69.2

87
56
.19
.22

MIN 35
MIN 55

59
59
61
63
62

61
62
63
63
62

64
67
74
94
135

240
440
652
776
889

988
,100
,250
,420
,510

,520
,490
,440
,380
,320

17,464
582

1,520
59

1.62
1.80

CFSM .79
CFSM .74

,270
,240
,200
,170
,140

,140
,120
,090
,050
,000

962
926
889
854
814

780
740
698
642
588

528
480
447
407
371

338
305
284
330
343
330

23,476
757

1,270
284

2.10
2.43

IN 10
IN 10

313
294
275
250
230

209
189
174
157
140

129
123
116
108
103

101
95
92
101
101

97
103
108
107
107

101
97
100
100
93

4,313
144
313
92
.40
.45

.67

.08

87
85
83
79
74

69
66
64
64
64

82
92
117
162
204

233
261
267
266
268

265
281
318
333
350

371
393
412
410
401
382

6,603
213
412
64
.59
.68

353
323
292
261
239

223
206
209
201
200

207
212
220
228
229

227
218
205
196
185

191
243
232
228
226

225
225
226
224
217
210

7,081
228
353
185
.63
.73

199
185
172
161
150

142
142
133
126
122

121
118
135
131
132

137
144
149
150
157

162
155
150
149
147

153
153
151
152
149

4,427
148
199
118
.41
.46



SWAN RIVER BASIN 

05216860 Swan River near Calumet, Minn.

105

LOCATION.—Lat 47°17 I 20", long 93°13'54" / in SW% sec.35, T.56 N., R.23 W., Itasca County, on left bank 1.0 mile 
downstream from Snowball Creek, 2.1 miles downstream from bridge on U.S. Highway 65 at outlet of Swan Lake 
and 3.1 miles southeast of Calumet.

PERIOD OF RECORD.—January 1964 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,331.19 ft above mean sea level, datum of 1929. Prior to June 
5, 1964, reference point at same site and datum.

AVERAGE DISCHARGE.—8 years, 65.3 cfs.

EXTREMES.—Current yean Maximum discharge, 456 cfs Apr. 22 (gage height, 5.50 ft) j minimum, 10 cfs June 18 
(gage height, 4.46 ft).

Period of record: Maximum discharge, 773 cfs Apr. 15, 1969 (gage height, 5.83 ft); minimum, 0.7 cfs Oct. 
3, 6, 1970 (gage height, 4.23 ft) .

REMARKS.—Records good. Flow affected by natural storage in Swan Lake.

COOPERATION.—Additional discharge measurements and gage readings furnished by M. A. Hanna Mining Company.

DISCHARGE* IN CUBIC FEET PEH SECOMO, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

04Y

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN

CAL YR
WTR YR

OCT

47
S4
71
74
81

85
86
81
«0
75

69
67
60
56
56

60
68
76
76
82

84
85
84
62
79

80
108
160
205
251

2,916
94.1
2b4
47

1971 TOTAL
1972 TOTAL

MOV

323
331
322
313
282

256
243
221
200
187

170
159
144
129
119

126
131
133
135
134

136
131
127
121
115

110
106
100
93
flj*OD

5,183
173
331
86

33,073
27,849

DEC

80
76
75
72
69

67
65
64
63
60

57
55
53
54
54

56
b4
53
51
49

47
46
45
43
42

41
39
38
39
-jo
Jo
•jo
JO

1,683
54.3

80
38

MEAN
MEAN

JAN

37
36
35
34
33

32
31
31
30
30

29
31
34
34
34

34
32
31
31
31

31
31
31
31
31

31
31
31
31
31
31 

991
32.0

37
29

90.6 MAX
76.1 MAX

FEb

32
32
32
32
32

32
32
32
32
32

32
32
32
32
33

33
33
34
34
35

35
36
36
37
38

38
39
40
40

989
34.1

40
32

687 MIN
454 MIN

MAf

41
3H
41
43
43

43
43
43
43
41

41
41
41
41
43

45
48
48
50
52

59
65
65
*5
67

67
67
65
65
62
65 

1*581
51.0

67
38

12
13

AHK

6b
62
62
61
t>l

61
b9
bto
btt
b9

b9
tob
fs
77
dl

100
155
236
313
369

42b
4b4
440
425
400

386
363
353
330
310

6*020
201
4b4
b6

MAY

300
284
264
255
252

246
240
228
212
190

175
157
144
136
132

127
117
102
97
94

84
90
94
89
84

79
70
68
fl
66
57

4*604
149
300
57

JUN

53
51
47
42
36

35
31
28
28
20

16
16
18
15
14

14
13
14
30
33

32
32
31
29
27

25
24
22
21
16

813
27.1

53
13

JiJL

Ib
15
16
15
15

14
13
14
14
17

21
23
25
22
21

19
25
25
23
29

36
46
49
47
48

48
53
60
54
50
47

919
29.6

60
13

AUG

46
41
39
31
27

30
29
36
33
32

32
28
25
27
26

27
27
25
26
33

43
63
62
61
61

58
56
53
53
49
46

1,225
39.5

63
25

SEP

44
42
40
37
34

37
39
35
32
29

26
25
34
30
29

27
26
26
26
29

27
31
31
28
29

29
30
25
24
24

925
30.8

44
24



106 SANDY RIVER BASIN

05218500 Sandy Lake at Libby, Minn.

LOCATION.—Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at 
Libby, 1.2 miles above mouth, and 14 miles north of McGregor.

DRAINAGE AREA.—421 sq mi.

PERIOD OF RECORD.—July to December 1893, October to December 1894, July 1895 to current year. Monthend con 
tents only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 
to September 1956.

GAGE.—Water-stage recorder. Datum of gage is 1,207.71 ft above mean sea level, adjustment of 1912. Prior to 
Sept. 23, 1949, nonrecording gage at same site and datum.

EXTREMES.—Current year: Maximum contents, 79,540 acre-ft May 2 (gage height, 11.65 ft); minimum, 27,570 
acre-ft Mar. 13, 14, 15 (gage height, 6.05 ft).

Period of record: Maximum contents, 167,200 acre-ft May 19, 1950 (gage height, 17.51 ft); minimum ob 
served, 5,950 acre-ft below zero of capacity table Jan. 20, 1921 (gage height, 0.65 ft).

REMARKS.—Reservoir is. formed by Sandy, Flowage, Snake, and Aitkin Lakes controlled by concrete dam. Storage 
began in 1893; original timber crib dam completed in 1895, replaced by present structure in 1911. Capacity 
between gage heights 7.00 ft and 14.00 ft (minimum allowable limit to top of structure) is 73,330 acre-ft, 
of which 37,550 acre-ft is controlled storage between gage heights 7.00 ft and 11.00 ft (normal operating 
range). Contents shown herein are contents above gage height 1.72 ft. Water is used to benefit navigation 
on Mississippi River below Minneapolis.

COOPERATION.—Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geo 
logical Survey.

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Date
Gage height 

(feet)
Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept.30. 
Oct. 31. 
Nov. 30. 
Dec. 31.

CAL YR 1971.

Jan. 31 
Feb. 29 
Mar. 31 
Apr. 30 
May 31 
June 30 
July 31 
Aug. 31 
Sept.30

8.59
8.90
8.75
7.61

6.44
6.15
6.51
11.58
9.25
9.09
9.35
9.39
9.26

48,710
51,570
50,180
40,070

30,550
28,170
30,940
78,740
54, 940
53,360
55,930
56,130
54, 940

+2,860
-1,390

-10,110

-1,110

-9,520
-2,380
+2,770

+47,800
-23,800
-1, 580
+2,570

+200
-1,190

WTR YR 1972. +6,230



SANDY RIVER BASIN 

05219000 Sandy River at Sandy Lake Dam, at Libby, Minn.

107

LOCATION.—Lat 46047'20", long 93°19'10", in sec.25, T.50 N., R.24 w., Aitkin County, on dam on Sandy River at 
Libby, 1.2 miles above mouth, and 14 miles n6rth of HcGregor.

DRAINAGE AREA.—421 sq mi.

PERIOD OP RECORD.—July 1S93 to March 1894, July 1894, November 1894 to March 1895, August 1895 to current year. 
Monthly discharge only for some periods, published in WSP 1308. Published as "below Sandy Lake Reservoir" 
1893-1916.

GAGE.—Water-stage recorders on headwater and tailwater. Datum of gages is 1,207.71 ft above mean sea level, 
adjustment of 1912. Prior to June 20, 1949, nonrecording gages at same site and datum.

AVERAGE DISCHARGE (unadjusted).—77 years (1895-1972, 212 cfs (6.84 inches per year).

EXTREMES.—Current year: Maximum daily discharge, 1S80 cfs May 3, minimum daily, 32 cfs Mar. 27. 
Period of record: Maximum daily discharge, 3,740 cfs July 12, 1897; no flow at times.

REMARKS.—Discharge computed on basis of head over dam, using modified weir formula, head being obtained from 
headwater and tailwater recorder records. Flow completely regulated by Sandy Lake (see preceding page).

COOPERATION.—Ten discharge measurements made and records reviewed by Geological Survey, Computations of daily 
discharge furnished by Corps of Engineers.

OAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FES MAR APR MAY JUN JUL AUG SEP

1
2
3
it
5

6
7
8
9
10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTP YR

88
86
83 1
80
120

116
116
118
118
118

120
120
120
120
120

120
120
120
118
116

116
114
114
114
116

118 1
168 1
206 1
196 I
f. f-C 1
*frO3 1
420 * — 

4,384 25
141
465 1
80

.33

.39

1971 TOTAL
1972 TOTAL

387
832

,090
920
825

784
773
777
769
785

788
788
788
791
798

"797

798
798
798
798

804
851
924
940
981

,060
,050
,040
,030
,030

,594
853
,090
387

2.03
2.26

122,932
180,257

1,130
1,160
980
795
759

756
550
276
285
291

312
282
222
228
225

222
198
180
168
174

174
180
180
186
195

210
222
225
231
234
237 

11,467 6
370

1,160
168
.88

I. 01

.00 M = AN

.00 MFAN

237
240
243
246
246

246
246
246
243
240

237
237
237
237
234

231
225
222
219
216

213
210
210
210
198

198
198
195
186
1 lifttow 
1 Qrtt oU 

,906
223
246
180
.53
.61

337
493

100
102
102
100
100

100
ICO
102
102
102

102
102
100
98
98

96
94
92
92
92

88
86
86
84
86

86
84
82
82

2,740
94.5
102
82

.22

.24

MAX 2,120
MAX 1,880

82
78
82
78
82

78
78
78
78
78

78
78
78
78
76

74
72
68
60
60

56
52
44
34
34

34
32
34
38
•a Q
3 a
a Q
JO

1,948
62.8

82
32

.15

.17

MIN 0
MIN 32

38
42
42
60
82

110
132
76
65
72

78
82
82
204
420

573
858
956
934
836

800
962

1,220
1,040
492

556
714

1,520
1,490
1,490

16,026
534

1,520
38

1.27
1.42

CFSM
CFSM

1,500
1,700
1,880
1,680
1,470

1,400
1,360
1,360
1,360
1,390

1,400
1,420
1,410
1,420
1,410

1,420
1,420
1,440
1,460
1,470

1,500
1,140
1,250
1,340
1,360

828
963
694
740
2 a 2C.OC.

412 

39,879
1,286
1,880
282
3.05
3.52

.80 IN
1.17 IN

398
396
398
398
398

190
198
200
103
105

108
107
49
53
55

56
57
58
61
58

58
59
60
61
62

63
63
63
65 
66

4,066
136
398
49
.32
.36

10.86
15.93

67
69
69
69
69

69
40
40
41
40

40
41

139
132
132

130
129
129
127
127

126
188
800

1,080
1,060

1,760
1,620
1,570
1,530 
1,850
1,860 

15,143
488

1,860
40

1.16
1.34

1,560
1,560
1,560
1,020
1,050

720
720

1,200
1,740
1,260

1,410
1,260
1,470
930
942

942
510
522
906

1,150

750
720
840

1,080
1,350

1,350
1,410
1,440
1,440 
1,530
1,560

35,902
1,158
1,740

510
2.75
3.17

1,530
1,050
1,110
1,140

780

820
780
760
390
324

328
130
135
130
130

130
130
130
130
135

220
215
430
610
615

800
780
780
780 
730

16,202
540

1,530
130

1.28
1.43



108 MISSISSIPPI RIVER MAIN STEM 

05220500 Mississippi River below Sandy River, near Libby, Minn.

LOCATION.—Lat 46 8 47'23", long 93 8 19«43", in SE^NE^ sec.25, T.50 N., R.24 rf., Aitkin County, on right bank 600 
ft downstream from Sandy River, 0.8 mile northwest of Libby, and at mile 1,106 upstream from Ohio River.

DRAINAGE AREA.—5,060 sq mi, approximately. 

PERIOD OF RECORD.—April 1930 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,204.55 ft above mean sea level, adjustment of 1912. Prior to 
July 28, 1931, nonrecording gage at site 600 ft upstream at datum 3.16 ft higher.

AVERAGE.DISCHARGE.—42 years, 1972 cfs (5.29 inches per year).

EXTREMES.—Current year: Maximum discharge, 7,010 cfs May 7 (gage height, 14.06 ft); minimum, 625 cfs July 8 
(gage height, 2.79 ft).

Period of record: Maximum discharge, 16,000 cfs May 17, 1950 (gage height, 20.02 ft) j minimum, 83 cfs 
Nov. 16, 1936 (gage height, 1.44 ft).

REMARKS.—Records good except those for winter periods, which are fair. Flow regulated by powerplants and 
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 98, 100, 102, 106) .

REVISIONS (WATER YEARS) .—WSP 1914: 1958.

DISCHARGE, IN CUBIC FEET HEf SECONU, WATER YEAH OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT

1 1,120
2 1 »4(dO
3 1,650
4 1,780
5 l,8ttO

6 1,910
7 1,890
8 1,H40
9 1 ,410

10 1,/90

11 1,740
12 1,730
13 1,700
14 1,690
15 1.6/0

16 1,670
17 1,700
18 1./50
19 1,810
20 1.870

21 1,870
22 1,940
23 2,000
?4 1,950
25 1,880

26 1,840
27 2,040
28 2,670
29 3,060
30 3,470
31 3,890 

TOTAL 61,050
MFAIVt 1,969
MAX 3,H90
MIN 1,120
CFSf .39
IN. .«»5

NOtf

4,260
4,570
4,/hO
5,000
5,100

5,1/0
5»2?0
5,220
3,200
5,190

5,170
5,130
5,080
5,020
4,960

4,900
4,920
5,020
5,070
5,110

5,120
5,040
5,000
4,880
4,600

4,400
4,250
4,150
4,050
3,940

145,500
4,850
5,220
3,940

.96
1.07

CAL Y*» 1971 TOTAL 912

DtC

3,*40
3, /40
3,630
3,520
3,400

3,300
3,220
3,140
3,0/0
3,030

3,000
2,970
2,930
2,f90
2,840

2,420
2,790
2,760
2,720
2,680

2,650
2,630
2,610
2,600
2,590

2,580
2,560
2,550
2,540
2,530
2,520 

90,650
2,924
3,840
2,520

.58

.67

,923 MEAN
WTR Y3 1972 TOTAL 1,066,639 MEAN

JAN

2,520
2,510
2,510
2,510
2,490

2,490
2,4HO
2,470
2,4jro
2,470

2,460
2,460
2,460
2,460
2,460

2,450
2,450
2,440
2,430
2,430

2,430
2,430
2,420
2,410
2,400

2,380
2,360
2,350
2,330
2.320
2,310 

75,560
2,437
2,520
2,310

.48

.56

2,501
2,914

FEb

2,310
2,310
2,310
2,300
?,300

2,300
2,290
?,280
£,280
2,270

2,270
2,270
2,260
2,250
2,240

2,220
2,220
2,210
2,200
2,190

2,180
2,1/0
2,150
2,140
2,130

2,120
2,110
2,110

.2,100

64,490
2,224
2,310
2,100

.44

.47

MAX 8.
MAX 7,

MAR

2,100
2,090
2, OHO
2,080
?,080

2,070
?,050
?»040
2,040
2,030

?»030
2,030
2,020
2,020
2,030

2,040
2,050
2,0/0
2, 0**0
2,090

2,110
2,130
2,140
2,160
2,170

2,200
2,220
2,240
2,2^0
2,290
2,300 

65,360
2,108
2,300
2,020

.42

.48

290 MIN
000 MIN

AJR

2,330
2,3/0
2,380
2,350
2,320

2,2/0
2,220
2,140
2,0/0
1,950

1,740
1,580
1,660
1,810
2, ISO

2,950
3,8/0
4,390
4,710
5,080

5,390
5,530
5,610
5,460
5,010

4,940
5,050
5,310
5,510
5,5/0

105,7/JO
3,524
5,610
1,580

./O

.78

457 CFSM
741 CFSM

MAY

5,730
6,200
6,610
6,780
6,8/0

6,970
7,000
6,990
6,940
6,H60

6,760
6,610
6,460
6,350
6,220

6,080
5,930
5,740
5,560
5,420

5,190
4,880
4,740
4,600
4,260

3,810
3,550
3,280
3,140
3,200
3,400 

172,130
5,553
7,000
3,140

1.10
1.27

.49 IN

.58 IN

JUN

3,460
3,440
3,410
3,350
3,230

3,010
2,910
2,780
2,610
2,510

2,430
2,350
2,270
2,220
2,120

2,050
1,990
1,920
1,880
1,920

1,910
1,800
1,740
1,610
1,540

1,500
1,500
1,480
1,320
1,150

67,410
2,247
3,460
1,150

.44

.50

6.71
7.84

JUL

9bt<
846
832
827
837

846
768
741
772
804

768
814
8/9
9a7

1,120

,190
,220
,260
,380
,490

1,470
1,720
2,480
2,970
3,290

3,490
3,600
3,850
3,710
3,560
3,4/0

52,959
1,708
3,850

741
.34
.39

AUG

3,400
3,260
2,890
2,630
2,440

2,330
2,450
3,110
3,180
2,980

3,070
2,930
2,620
2,380
2,340

2,150
1,780
1,720
1,930
1,910

1,850
3,110
4,010
4,190
4,190

4,050
3,930
3,790
3,640
3,550
3,480

91,290
2,945
4,190
1,720

.58

.67

SEP

3,250
2,960
2,950
2,790
2,560

2,520
2,770
2,680
2,310
2,190

2,040
1,850
1,930
2,050
2,070

2,050
2,040
2,040
2,050
2,120

2,330
2,460
2,570
2,670
2,770

2,870
2,870
2,900
2,930
2,930

74,530
2,484
3,250
1,950

.49

.55

NOTE.—No gage-height record Dec. 2 to Jan. 2.
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05227500 Mississippi River at Aitkin, Minn.

LOCATION.—Lat 46 e 32'26", long 93°42'26", in tf% sec.24, T.47 N., R.27 W., Aitkin County, on right bank at up 
stream side of highway bridge at north edge of Aitkin, 1 mile downstream from Mud River and at mile 1,055.9 
upstream from Ohio River.

DRAINAGE AREA.—6,140 sq mi, approximately. 

PERIOD OF RECORD.—March 1945 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,182.41 ft above mean sea level, datum of 1929 (levels by Corps 
of Engineers). Mar. 1, 1945, to Mar. 14, 1961, nonrecording gage, and Mar. 15, 1961, to Sept. 30, 1967, 
water-stage recorder at same site at datum 3.0 ft higher. Diversion channel: nonrecording gage. Datum of 
gage is 1,182.02 ft above mean sea level, datum of 1929. Apr. 9, 1955, to Apr. 10, 1956, nonrecording gage 
at site 4 miles downstream at different datum. Apr. 11, 1956, to Sept. 30, 1967, nonrecording gage at same 
site at datum 3.0 ft higher.

AVERAGE DISCHARGE.—27 years, 2,906 cfs (6.43 inches per year) .

EXTREMES.—Current yeart Maximum daily discharge, 10,500 cfs Apr. 24, 25; minimum, 772 cfs Oct. 1. River gages 
Maximum discharge, 5,830 cfs Apr. 24 (gage height, 14.72 ft); minimum, 772 cfs Oct. 1 (gage height, 2.41 ft). 
Diversion gaget Maximum discharge, 4,740 cfs Apr. 24 (gage height, 14.70 ft, from graph based on gage read 
ings) ; no flow on many days.

Period of record: Maximum discharge, 20,000 cfs May 20, 1950 (gage height, 22.49 ft, present datum); 
minimum, 151 cfs Sept. 1, 1961 (gage height, 0.60 ft).

REMARKS.—Records good except those for winter periods, which are fair. Slight regulation by powerplants and by 
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 98, 100, 102, 106 ) . Water diverted at medium and 
high stages into Aitkin diversion channel 6.5 miles above station, bypasses station and returns to river 
15.5 miles below station. Diversion began Apr. 2, 1955. These records include flow in diversion channel.

1
2 
i
4
5

f>
7
8
9
13

11
12

15

18
19
23

21
22
23 
2*
25

26
27
28
29
30
31

TOTAL

IN.

CAL YR 1971 
rfT* YR 1972

DISCHARGE, IN CJBIC FFET PER SECOND, HATF* YF4R OCTOBER 1971 TO SEPTEMBER 1972

NOV DEC JAN FEB <*AR ftf>R MAY JUN JUL AUG

832
1,210
1,480
1,750
1,930

?,030
2,060
2,070
2,040
2,000

,970
,923
,900
,370
,850

,850
,353
,890
,960

2,020

2,090
2,130
2,190
2,230
2,230

2,220
2,383
2,780
3,423
4,303
4,960 

67,172
2,167
4,960

882
.35
.41

5,460
6,030
6,660
6,980
7,450

7,700
7,620
7,570
7,500
7,380

7,230
7,060
6,850
6,670
6,580

6,470
6,660
7,020
7,190
7,340

7,280
7,060
6,940
6,740
6,430

6,190
5,930
5,770
5,560
5,330

202,670
6,756
7,700
5,330

1.10
1.23

5,140
5,000
4,920
4,870
4,770

4,650
4,520
4,410
4,270
4,140

4,040
3,910
3,790
3,670
3,550

3,500
3,450
3,410
3,390
3,370

3,340
3,310
3,250
3,190
3,120

3,050
3,333
2,940
2,900
Z Q Q r\

f O OLF

2,860 

116,610
3,762
5,140
2,860

.61

.71

2,840
2,820
2,810
2,790
2,780

2,750
2,740
2,730
2,720
2,700

2,690
2,680
2,660
2,630
2,620

2,580
2,570
2,570
2,550
2,540

2,520
2,510
2,500
2,480
2,460

2,450
2,443
2,420
2,413
2,410
2,400 

80,770
2,605
2,840
2,430

.42

.49

2,390
2,330
2,380
2,370
2,370

2,360
2,350
2,350
2,350
2,340

2,340
2,340
2,340
2,340
2,340

2,340
2,340
2,340
2,3)0
2,320

2,330
2,3>0
2,320
2,320
2,320

2,320
2,323
2,320
2,320

67,900
2,341
2,390
2,320

.38

.41

2,320
2,323
2,320
2,320
2,333

2,3?0
2,323
2,320
2,330
2,333

2,320
2,333
2,340
2,360
2,370

2,430
2,470
2,510
2,540
2,610

2,710
2,330
3,020
3,163
3,320

3,380
3,450
3,513
3,553
3,550
3.5S3 

83,553
2,695
3,560
2,320

.44

.51

3,570
3,570
3,530
3,630
3,580

3,540
3,480
3,430
3,340
3,230

3,140
3,333
3,790
4,313
4,930

5,650
7,313
8,280
3,820
9,270

9,570
9,943

10,300
10,533
10,500

10,300
10,030
9,870
9,670
9,220

193,290
6,443

10,500
3,140

1.35
1.17

9,450
9,520
9,680
9,750
9,750

10,000
10,100
10,100
10,100
9,950

9,740
9,580
9,380
9,290
9,123

8,890
3,620
8,350
7,930
7,660

7,540
7,340
6,970
5,560
6,430

5,980
5,510
5,060
4,910
4,900
4,850 

253,110
8,165

10,100
4,850

1.33
1.53

4,870
4.B80
4,850
4,730
4,570

4,340
4,300
3,800
3,520
3,290

3,120
3,310
2,880
2,940
2,790

2,660
2,550
2,410
2,330
2.410

2,420
2,440
2,310
2,180
2,050

1,940
1,360
1,840
1,840
1,760

90,640
3,021
4,880
1,760

.49

.55

,590
,380
,220
,140
,100

,070
,050
994
960
954

987
1,310

,030
,120
,240

,360
,433
,450
,460
,550

,690
,963

3,140
4*340
4,470

4,690
4,923
5,290
5.S70
5,890
5,900

71,755
2,315
5,900

954
.38
.43

5,710
5,570
5,340
4,800
4,430

4,440
4,740
5.460
6,010
6,070

5,810
5,670
5,390
5,010
4,700

A, 530
4,170
4,020
3,980
3,970

3,990
4,530
5,640
6,300
6,700

6,800
6,840
6,830
6,780
6,650
6,430

167,310
5,397
6,840
3,970

.88
I. 01

6,110
5,670
5,120
4,740
4,440

3,990
3,830
3,860
3,830
3,480

3,180
2,920
2,700
2,660
2,750

2,760
2,730
2,670
2,640
2,700

2,800
2,920
3,120
3,180*
3,320

3,490
3,730
3,690
3,630
3,640

106*260
3,542
6,110
2,640

.58

.64

TOTAL 1,201,743 
TOTAL 1,501,037

MEAN 3,292 
MEAN 4,101

MAX 12,200 
MAX 10,500

MIN 635 
MIN 882

CFSM .54 
CFSM .67

IN 7.28 
IN 9.09
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05230500 Pine River Reservoir at Cross Lake, Minn.

LOCATION.—Lat 46°40'09", long 94°06'44", in SV^jNW^ sec.21, T.137 N., R.27 w., Crow wing County, at dam on Pine 
River, at outlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.—562 sq mi.

PERIOD OF RECORD.—March 1886 to current year. Monthend contents only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 1,216.32 ft above mean sea level, datum of 1929 (levels by Corps 
of Engineers). Prior to May 3, 1949, nonrecording gage at same site and datum.

EXTREMES.—Current year: Maximum contents, 102,800 acre-ft July 28 (gage height, 13.32 ft); minimum, 71,600 
acre-ft Mar. 19 (gage height, 10.99 ft).

Period of record: Maximum contents observed, 173,600 acre-ft July 10, 1916 (gage height, 18.24 ft); mini 
mum observed, 1,310 acre-ft below zero of capacity table Aug. 20, 1918 (gage height, 1.35 ft).

REMARKS.—Reservoir is formed by Trout, Hhitefish, Rush, and Cross Lakes and several other natural lakes con 
trolled by timber crib dams; storage began in 1886; dam completed in 1886. Capacity between gage heights 
10.00 ft and 18.5 ft (maximum allowable range) is 118,710 acre-ft of which 53,280 acre-ft is controlled stor 
age between gage heights 10.00 ft and 14.00 ft (normal operating range). Contents shown herein are contents 
above a gage height of 2.35 ft. Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.—Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Gage height Contents Change in contents 
Date (feet) (acre-feet) (acre-feet)

Sept.30.......................................................... 12.73 94,670
Oct. 31.......................................................... 13.06 99,180 +4,510
Nov. 30.......................................................... 11.88 83,310 -15,870
Dec. 31....................... ^.................................. 11.78 81,920 -1,390

CAL YR 1971.................................................... - - -4,140

Feb. 29..............................
Mar. 31..............................

July 31. .............................
Aug. 31..............................
Sept. 30..............................

............................ 11.50

............................ 11 . 16

............................ 11.37

............................ 12.79

............................ 12.96

............................ 13.11

............................ 13.15

............................ 12.93

............................ 12.84

78,150
73,790
76,560
95,410
97,790
99,770

100,400
97,390
96, 200

-3,770
-4, 360
+2,770

+18,850
+2, 380
+1,980
+630

-3,010
-1, 190

WTR YR 1972.................................................... - - +1,530
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05231000 Pine River at Cross Lake Dam, at Cross Lake, Hinn.

LOCATION.—Lat 46°40'09", long 94°06'44 H , in SW^NW^ sec.21, T.137 N., R.27 W., Crow Wing County, at dam at out 
let of Cross Lake at Village of Cross Lake.

DRAINAGE AREA. —562 sq mi.

PERIOD OF RECORD.—April 1886 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "below Pine River Reservoir" 1895-1916, 1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

GAGE.—Water-stage recorder, headwater gage, and nonrecording tailwater gage, read twice daily. Datum of gages 
is 1,216.32 ft above mean sea level, datum of 1929. Mar. 26, 1886, to May 31, 1929, nonrecording gages on 
headwater and tailwater at same sites and datum. June 1 to Nov. 30, 1929, nonrecording gage in tailwater at 
datum 1.60 ft lower. Dec. 1, 1929, to May 2, 1949, nonrecording gage on headwater and Dec. 1, 1929, to 
August 1949, nonrecording gage on tailwater at present sites and datum.

AVERAGE DISCHARGE (unadjusted).--86 years, 214 cfs (5.17 inches per year).

EXTREMES.—Current year: Maximum daily discharge, 1690 cfs Nov. 4; minimum daily, 130 cfs Apr. 10-14.
Period of record: Maximum daily discharge, 2,250 cfs in June 1896 (does not include flow bypassing dam 

through crevasse); no flow at times.

REMARKS.—Discharge computed principally on basis of modified weir formula, the head being obtained from twice- 
daily readings on tailwater gage and from headwater recorder. Flow completely regulated by Pine River Res 
ervoir (see preceding page).

COOPERATION.—Computations of daily discharge furnished by Corps of Engineers; nine discharge measurements made 
and records reviewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEB *AR APR MAY JUN JUL AUG SEP

1
z
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

180 1
185 1
185 1
180 1
175 1

170 1
170 1
170 1
170 1
170 1

170 1
170
170
170
165

165
165
165
165
165

165
160
175
255
250

250
293
625
625
A A. Ao*t u
815 

7,678 26
248
315 I
160
.44
.51

1971 TOTAL
1972 TOTAL

,030
,080
,180
,690
,610

,400
,390
,320
,120
,120

,080
872
680
675
680

680
700
945
929
805

805
785
570
555
560

560
560
555
531
A jt-ft
HOU

,927
898

,690
460
1.60
1.78

101,284
158,056

430
310
310
305
310

310
310
310
301
270

270
270
270
270-
270

270
265
265
270
265

270
270
270
270
270

265
265
265
265 
265
5jL C£.\>J

8,791
284
430
265
.51
.58

MEAN
MEAN

260
270
265
270
270

270
270
270
265
260

265
265
265
260
260

260
265
260
265
255

260
260
260
260
260

260
260
255
255
260
255 

8,135
262
270
255
.47
.54

2^7 MAX
432 MAX

255
255
260
255
255

260
255
255
255
255

255
255
250
255
255

255
255
255
250
255

255
250
250
255
250

250
250
250
255

7, 365
254
260
250
.45
.49

1,690
1,690

250
255
255
250
255

255
255
250
250
250

250
250
250
250
250

250
250
250
250
250

250
250
250
250
250

250
250
250
250 
250
250 

7, 775
251
255
250
.45
.51

MIN 40
MIN 130

250
250
250
250
250

250
250
230
180
130

130
130
130
130
250

255
250
320
450
570

570
570
576
770
300

880
930
930
930 
930

12,791
426
930
130
.76
.85

CFSM .49
CFS-* .77

930
930
975
985
985

985
985
985
985
985

890
880
795
795
795

715
653
562
550
300

315
315
336
404
460

495
510
510
580 
631
640 

21,861
705
985
300
1.25
1.45

IN 6.
IN 10.

622
640
640
640
640

554
391
330
330
230

230
230
230
291
370

370
259
245
245
245

265
235
235
170
160

160
160
160
160 
160

9,597
320
640
160
.57
.64

70
46

160
186
200
245
245

245
246
245
218
200

200
200
288
290
333

393
430
427
425
420

420
420
478
540
540

540
540
727
900 
900
900

12,501
403
900
160
.72
.83

890
890
762
750
*20

81D
900
981

1,170
1,220

1,220
1,060
1,060
1,060
1,040

1,040
952
830
810
810

310
853
695
695
695

670
670
670
670 
670
670

26,443
853

1,220
420
1.52
1.75

670
545
475
*75
475

370
270
228
220
220

220
172
170
170
170

160
160
160
160
160

247
255
255
255
255

255
255
255
255 
255

8,192
273
670
160
.49
.54
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05244000 Crow Wing River at Nimrod, Minn.

LOCATION.—Lat 46e 38'25 M , long 94 8 52'44", in SE3»NW% sec.32, T.137 N., R.33 W., Wadena County, on right bank 200 
ft upstream from highway bridge, 0.2 mile north of Nimrod, and 0.7 mile upstream from Cat River.

DRAINAGE AREA.—1,010 sq mi, approximately.

PERIOD OF RECORD.—April 1910 to September 1914, July 1930 to current year (winter records incomplete prior to 
1940).

GAGE.—Water-stage recorder. Datum of gage is 1,313.27 ft above mean sea level, datum of 1929 (levels by Wadena 
County Highway Department from Minnesota Highway Department bench mark). Apr. 15, 1910, to Sept. 30, 1914, 
nonrecording gage at same site, at datum 2.2 ft lower. July 28, 1930, to Nov. 4, 1949, nonrecording gages at 
same site and datum.

AVERAGE DISCHARGE.—33 years (1939-72), 479 cfs (6.44 inches per year).

EXTREMES.—Current yeart Maximum discharge, 1,580 cfs Apr. 18 (gage height, 4.57 ft); maximum gage height, 5.84 
ft Mar. 26 (backwater from ice) from floodmark; minimum discharge, 326 cfs July 11 (gage height, 3.04 ft) . 

Period of recordt Maximum discharge, 2,890 cfs Apr. 13, 1965 (gage height, 7.57 ft, backwater from ice); 
maximum gage height, 7.64 ft Apr. 20, 1950, backwater from ice; minimum discharge observed, 45 cfs Aug. 7, 
1936.

REMARKS.—Records good except those for winter period, which are fair. Flow affected by natural storage in many 
lakes.

REVISIONS (WATER YEARS).—WSP 15081 1910-11, 1913-14, 1937, 1942(M), 1944(M) .

DISCHARGE,

04Y

1
?
3
4
5

6
7
8
9

10

11
12
13
14
1-5

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WT5 YR

OCT

399 1
503 1
511 1
53-6 1
554 1

5t5
560
557
546
533

528
517
513
503
490

487
525
610
647
633

623
617
615
609
609

613
884

1,020
933

It040
1,310

19,590 26
632

1,310 1
399
.63
.72

1971 TOTAL
1972 TOTAL

UOV

,220
,190
,150
,070
,020

955
812
824
978
955

850
805
786
779
792

798
818
831
838
831

870
708
818
919
838

720
844
805
734
586

———

,144 13
871

,220
586
.86
.96

185,337
234,060

IN CUBIC FFET PER SECOND, WATER

OEC

520
460
54 C
620
584

554
524
502
486
472

461
451
443
435
432

425
420
415
410
406

403
400
397
393
390

388
386
384
382
380
378

,841
446
620
378
.44
.51

MEAN
MEAN

JAN

376
374
371
369
366

364
363
361
360
360

359
359
358
358
358

359
359
36C
360
361

362
363
364
365
366

368
370
371
373
376
379

11,312
365
379
358
.36
.42

508 MAX
640 MAX

FE6

382
386
389
392
3S5

398
4C2
4C5
4C8
410

411
412
412
411
410

4C9
408
406
4C4
4C2

4CC
3<!8
3S5
393
3S1

389
3€7
365
382

—————
—————

11,572
399
412
382
.40
.43

1,450
1.57C

MAR

3BO
37B
376
374
376

378
380
383
388
394

400
4C7
415
420
435

450
455
470
490
540

75C
980

1,160
1.220
1,260

1.240
1.200
1,160
1.110
1,070
1.010

20,449
660

1,260
374
.65
.75

f\H 210
MIN 333

YffAR OCTOBER 1971 TO SEPTEMBER 1972

APR

950
1,010

850
814
778

720
707
697
680
697

765
822

1,060
1,130
1,240

1.410
1.500
1,550
1,560
1,560

1.540
1.550
1.570
1.540
1,470

1.370
1.310
1.260
1,210
1.160

—————

34.480
1.149
1,570

680
1.14
1.27

CFSM .50
CFSM .63

MAY

1.150
1,200
1.180
1,130
1,140

1.280
,240
.180
,130
,090

,060
,040

1.080
1.120
1,100

1.060
1.030

999
970
981

1.160
1.090
1.010

984
964

916
909
931
975
914
876

32.869 18
1,061
1.280

876
1.05
1.21

IN 6.83
IN 8.62

JUN

845
824
819
794
784

766
748
723
703
671

656
638
629
661
657

637
605
592
641
64C

61C
588
562
517
467

433
431
435
437
415

———

.928
631
845
415
.62
.70

JUL

407
410
418
408
388

361
354
348
344
333

362
398
416
429
432

431
419
424
422
425

449
504
540
522
498

493
502
501
492
477
480

13,387
432
540
333
.43
.49

AUG

479
457
444
419
413

458
529
586
606
609

614
615
604
628
628

621
615
610
611
587

563
583
564
545
549

552
562
560
551
544
548

17,254
557
628
413
.55
.64

SEP

553
543
533
519
509

511
501
494
477
470

475
483
502
505
484

474
462
455
453
463

450
440
437
437
450

457
447
416
407
407

______

14,214
474
553
407
.47
.52
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05245100 Long Prairie River at Long Prairie, Minn.

113

LOCATION. —-Lat 45°58'30", long 94°51'56", in NEJjNW>j sec.20, T.129 N., R.33 W., Todd County, on right bank 90 ft 
upstream from bridge on First Avenue at Long Prairie and 400 ft downstream from Venewitz Creek.

PERIOD OF RECORD.—October 1971 to September 1972.

GAGE.—Water-stage recorder. Datum of gage is 1,281.74 ft above mean sea level, datum of 1929.

EXTREMES.—Maximum discharge during period, 3,270 cfs July 22 (gage height, 9.37 ft); minimum daily discharge, 
49 cfs Oct. 12.

REMARKS.—Records good except those for winter periods and period of no gage height record, which are poor.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG

WTR YR 1972 TOTAL 134,122 MEAN 366 MAX 2,900 MIN 49 AC-FT 266,000

SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-PT

68
70
69
66
68

60
58
54
56
53

51
49
52
51
56

72
100
130
160
173

174
178
183
190
200

222
270
328
332
410
510 

4,513
146
510
49

8,950

622
594
647
640
636

560
495
435
438
419

393
391
380
365
350

340
350
375
405
429

430
429
420
400
375

350
315
285
255
230

12,753
425
647
230

25,300

211
210
205
200
190

185
180
170
160
155

150
145
140
135
134

133
132
131
130
129

128
127
126
125
124

123
122
121
121
121
119 

4,582
148
211
119

9,090

119
118
117
116
115

115
115
115
115
115

115
115
110
105
100

95
92
91
90
90

90
90
90
90
90

89
87
85
85
O f-05
Q f-85 

3,129
101
119
85

6,210

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

86
86
87
87
87

87
87
87
87
87

87
87
87
87

2,491
85.9

87
85

4,940

88
88
88
88
88

88
88
89
89
89

90
92
94
96

106

160
250
300
400
500

660
780
850
910
940

920
900
860
830
800
770 

12,191
393
940
88

24,180

760
750
740
730
710

700
680
670
660
650

640
635
635
635
630

630
630
605
570
513

507
510
510
510
510

507
492
471
448
435

18,073
602
760
435

35,850

423
415
405
395
397

403
405
405
405
409

411
399
405
435
438

430
428
425
423
407

399
389
385
389
397

405
407
411
413
415
415 

12,688
409
438
385

25,170

419
425
423
403
375

355
329
302
274
252

236
228
219
214
199

188
179
174
196
200

200
198
196
199
205

210
217
221
229
229

7,694
256
425
174

15,260

211
195
184
179
179

184
186
190
188
183

194
254
337
411
407

501
672
706
644
570

721
2900
2120
1690
1880

1940
1650
1370
1200
1070
980

24,096
777

2,900
179

47,790

904
836
776
720
675

904
1170
1120
1100
1160

1120
1020
904
804
724

703
619
584
570
549

546
534
534
477
459

450
459
453
442
425

22.169
715

1,170
425

43,970

409
395
377
363
350

342
334
329
323
320

317
316
312
310
308

305
305
301
299
334

335
328
318
311
308

306
304
301
294
289

9,743
325
409
289

19,320
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05246500 Gull Lake near Brainerd, Hinn.

LOCATION.—Lat 46°24'40", long 94°21'26", in N*s sec.20, T.134 N., R.29 W., Cass County, in pool of dam on Gull 
River, 800 ft south of outlet of Gull Lake, a quarter of a mile upstream from Gull Lake Dam, and 8 miles 
northwest of Brainerd.

DRAINAGE AREA.—287 sq mi.

PERIOD OF RECORD.—August 1911 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.—Water-stage recorder. Datum of gage is 1,188.14 ft above mean sea level, adjustment of 1912. Prior to 
Aug. 10, 1949, nonrecording gage 800 ft north of present site at same datum.

EXTREMES.—Current year: Maximum contents, 63,670 acre-ft Nov. 23 (gage height, 6.45 ft); minimum, 46,020 
acre-ft Jan. 10, 11 (gage height, 5.10 ft).

Period of record: Maximum contents, 74,800 acre-ft June 30, 1914 (gage height, 7.30 ft); minimum observed, 
22,250 acre-ft Mar. 20, 1924 (gage height, 3.00 ft).

REMARKS.—Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete dam completed 
in 1913; storage began in 1912. Capacity between gage heights 5.00 ft and 7.00 ft (maximum allowable range 
and normal operating range) is 26,020 acre-ft. Contents shown herein are contents above gage height 1.00 ft. 
Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.—Records furnished by Corps of Engineers, in terms of cfs-days and converted to acre-feet by Geo 
logical Survey.

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Date
Gage height 

(feet)
Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept.30. 
Oct. 31. 
Nov. 30. 
Dec. 31.

5.78
6.33
5.54
5.17

CAL YR 1971.

Jan. 31 
Feb. 29 
Mar. 31 
Apr. 30 
May 31 
June 30 
July 31 
Aug. 31 
Sept.30

WTR YR 1972.

54,940
62,080
51,770
47,010

+7,140 
-10,310
-4,760

-5,950

5.25
5.33
5.37
5.87
6.08
6.27
6.14
6.13
6.09

48, 000
48, 990
49, 590
56, 130
58, 710
61,290
59, 500
59, 500
58, 910

+990
+990
+600

+6, 540
+2, 580
+2, 580
-1,790

0
-590

+3,970
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05247000 Gull River at Gull Lake Dam, near Brainerd, Minn.

115

LOCATION.—Lat 46 24'40", long 94 21'12", in sec.20, T.134 N.,' R.29 w., Cass County, in headwater and tailwater 
of dam at outlet of Gull Lake, 8 miles northwest of Brainerd.

DRAINAGE AREA.—287 sg mi.

PERIOD OF RECORD.—August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Gull Lake Reservoir" 1929.

GAGE.—Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gages is 1,188.14 ft 
above mean sea level, adjustment of 1912. August 1911 to May 23, 1929, and Dec. 1, 1929, to Aug. 1, 1949, 
both gages were nonrecording gages at same site and datum. May 24 to Nov. 30, 1929, nonrecording gage 500 ft 
downstream at different datum.

AVERAGE DISCHARGE (unadjusted).—61 years, 106 cfs (5.02 inches per year).

EXTREMES.—Current year: Maximum daily discharge, 600 cfs Nov. 2-5; minimum daily, 42 cfs June 18, and Aug. 5. 
Period of record: Maximum daily discharge, 1,120 cfs May 15, 1938; no flow at times.

REMARKS.—Discharge computed at dam on basis of modified weir formulas, the head being obtained from twice-daily 
readings on tailwater gage and from headwater recorder. Flow completely regulated by Gull Lake (see preced 
ing page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; thirteen discharge measurements 
made and records reviewed by Geological Survey.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUS JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YH

106
109
112
113
114

114
109
109
108
107

106
102
103
103
103

108
110
110
116
117

117
116
116
115
114

112
175
310
315
330
580 

4,579 16
148
580
102
.52
.59

1971 TOTAL
1972 TOTAL

580
600
600
600
600

580
5 BO
580
565
555

550
540
535
525
520

520
520
525
525
515

510
510
505
500
495

490
485
475
470
460

,015
534
600
460
1.86
2.08

58,629
83,561

250
250
240
240
230

230
180
1BO
180
180

180
180
180
180
180

180
180
150
150
150

150
150
150
150
150

150
150
150
150
150
150 

5,520
178
250
150
.62
.72

WFAN
MEAN

150
150
150
150
150

150
150
150
150
150

150
150
125
100
75

75
75
75
75
80

85
90
95
100
100

ICO
100
100
100
95
95 

3,540
114
150
75

.40

.46

161 MAX
228 MAX

91
91
91
91
91

91
91
91
90
91

91
91
91
92
91

91
94
92
92
92

94
94
94
95
95

95
94
93
95

—————

2,675
92.2

95
90
.32
.35

600 MIN
600 MIN

98
113
113
115
115

114
129
129
132
129

154
146
146
146
146

198
198
194
194
194

204
199
199
206
203

203
213
232
260
260
250 

5,332
172
260
98

.60

.69

31 CFSM
42 CFSM

245
245
245
230
225

225
218
200
170
165

142
126
129
132
271

275
420
475
515
595

555
565
580
580
580

580
550
520
410
285

10,453
348
595
126

1.21
1.35

.56

.79

185
185
190
190
260

427
485
485
525
525

510
505
400
50B
500

475
425
400
255
185

185
185
190
190
240

260
260
260
265
475
400 

10,530
340
525
185

1.18
1.36

IN 7.60
IN 10.83

390
390
390
385
3BO

300
180
180
1BO
117

114
55
43
43
43

43
43
42
43
43

43
43
43
43
43

43
44
44
84
84

3,918
131
390
42
.46
.51

120
117
120
117
117

114
117
148
148
144

175
180
175
222
242

239
239
275
275
275

275
325
407
450
450

450
440
440
440
440 
293

7,969
257
450
114
.90

1.03

265
215
78
60
42

43
144
145
262
280

288
330
325
325
325

325
330
340
380
375

375
390
415
415
410

410
410
410
410
415
5 Q Cyoy 

9,322
301
415
42

1.05
1.21

385
270
170
170
100

100
100
60
60
57

60
60
60
57
57

60
60
60
57
60

175
175
175
170
170

170
170
175
170
95

3,708
124
385
57
.43
.46
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05247500 Crow Wing River near Pillager, Minn.

LOCATION.—Lat 46°18'18", long 94°22'38", in SW^NE^ sec.30, T.133 N., R.29 W., Cass County, at Sylvan dam power- 
plant of Minnesota Power & Light Co., 3.6 miles above mouth and 4.9 miles southeast of Pillager.

PERIOD OF RECORD.—October 1968 to current year. Records for August 1924 to September 1968 available in files 
of the Minnesota district office.

EXTREMES.—1968-69: Maximum daily discharge, 16,600 cfs Apr. 12, 13; minimum daily, 244 cfs Aug. 29.
1969-70: Maximum daily discharge, 6,380 cfs May 2; minimum daily, 152 cfs Sept. 21.
1970-71: Maximum daily discharge, 7,500 cfs Apr. 10; minimum daily, 303 cfs Oct. 12. 
Current year: Maximum daily discharge, 11,700 cfs July 24; minimum daily, 680 cfs Feb. 24. 
Period of record: Maximum daily discharge, 16,600 cfs Apr. 12, 13, 1969; minimum daily, 152 cfs Sept. 21, 

1970.
Maximum daily discharge since 1924, 18,300 cfs Apr. 14, 1965.

REMARKS.—Records fair. Discharge computed on basis of powerplant records. Flow partly regulated by power- 
plant records. Flow partly regulated by powerplants and Gull Lake (see p. 114) .

COOPERATION.—Records collected by Minnesota Power & Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

OlStHARGF, IN CUBIC FEF.T PER SECOND, rfATER YEAR 3CTOBER 1968 TD SEPTEMBER 1969

OCT NOV DEC JAN FEB A<»R MAY JUN JJL AUG SEP

1
?
3
4
5

ft
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
HIM

1,020
1,323

934
947
394

942
313
894
955
948

1,100
1,070
1,070
1.043
1,060

1,210
1,603
2,320
2,693
2,810

2,890
2,700
2,670
2,520
2,360

2,250
2,110
1,860 
1 , 863
1,750
1,720

50,032
1,614
2,890

818

1,580
1,560
1,560
1,500
1,460

1,380
1.460
1,310
1,310
1.350

1,310
1,270
1,130
1,170
1,310

,180
,200
,170
,023
890

,140
,320

1,390
1,160
1,100

1,220
917
959 
929
930

37,185
1,240
1,580

890

887
1,040
1,030
1,080
818

595
542
663
781
917

984
1,300
1,010

800
792

725
748
682
844
807

855
992
809
811
814

849
791
825
O COo y"
O A A.O OH-

779 

25,993
838

1,080
542

821
805
79S
768
772

789
734
868
742
759

723
689
738
663
827

683
633
724
737
736

742
726
839
678
673

710
757
778
&.Q707 f 
* QttoVo
654 

22,959
741
868
633

647
683
725
765
728

798
785
762
779
762

798
797
761
815
798

798
798
798
798
767

692
764
868
761
824

794
755
824

21,644
773
868
647

363
86Z
327
856
976

913
852
891
851
911

836
860
865
889
853

864
866
893
969
997

986
991

1,030
1,100
1,130

1,160
1,333
1,280
1.170
I f f f\

f I I J

1,070 

30,058
970

1,330
827

1,090
1.090

977
1,333
1,830

2,760
4,300
6,043
8,620

12,300

15,600
16,600
16,630
14,930
13,730

11,830
10,730
9,730
8,480
7,640

6,840
7,050
7,030
9,260
4,940

4,610
4,363
4,350
4,270
4,120

222,857
7,429
16,630

977

4,210
4,190
4,110
4,240
4,440

4,670
4,950
4,760
4,660
4.410

4,120
3,760
3,610
3,150
2,760

2,680
2,810
2,750
2,560
2.14O

2,090
2,360
2,070
2,080
1,850

,810
,740
,580 
.480
,430
,430 

94,900
3,061
4,950
1.430

1,430
1,600
1,720
1,650
1,640

1,490
1,380
1.390
1,313
1,190

1,150
1,160
984

1,350
966

926
977
799
982
912

752
846
791
858
858

1,220
1,390
1,130
1,110
1,130

34,491
1,150
1,720
752

1,130
1,130

989
938
967

398
857
924
966
945

914
821
804
367
862

987
1,050
1,050
1,090

996

910
902
985

1,030
1,100

996
1,090
1,020 

874
Ol A7X0

1,000 

30,010
968

1.130
804

796
856
871
746
789

767
760
660
674
546

518
582
556
440
562

539
474
500
428
386

413
467
381
433
429

350
313
501
244
348
402 

16,731
540
871
244

362
389
327
355
464

416
513
492
569
530

512
546
461
637
514

492
476
476
513
457

507
750
490
573
680

614
635
581
c OR585
ff Ot>yO

15,514
517
750
327

WT* YR 1969 TOTAL 602,374 MEAN 1,650 MAX 16,600 MIN 244
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05247500 Crow Wing River near Pillager, Minn.

DISCHARGE, IN CUBIC FEET PER SFCOND, WATER YFAR OCTOBER 1969 TD SEPTEMBER 1970

t)CT NOV DEC JUN JUL AUG

117

SEP

1
2
3
4
5

6
7
8
9

19

11
12
13
14
15

16
17
18
19
20

21
22
23
2%
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
1IM

CAL ™
«ITR YR

715
691
680
728

1,010

1,500
1,793
1.820
1,720
1,620

1,490
1,513
1,480
1,410
1,380

1,300
1,370
1,160
1,023
1,140

1,060
1,020

990
972
974

986
1,080

929
1,043

Q7O7 1 O

1,250
1,100
1,210
1,190
1,110

1,120
1,100
1,110
1.150
1,140

1,070
1,030
1,030
669
652

723
1,090

734
746
733

618
913

1,160
1,110
1,090

1,070
975
902
944
OneOV5

36,673 29,635
1,183
1,820

680

1969 TOTAL
1970 TOTAL

988
1,250

618

581,
447,

942
844
914
859
862

899
906
856
724
786

865
398
770
847
728

725
338
785
910
771

901
804
788
826
791

791
827
792
792
792
-*c of ^O

25,591
826
942
724

063 MEAN
512 MFAN

755
755
790
790
769

608
708
658
599
696

723
625
700
640
696

661
661
673
562
661

660
583
602
603
620

569
621
562
546 
635
599 

20,320
655
790
546

1,592
1,226

635
588
599
625
575

536
595
547
573
596

573
599
596
586
586

612
550
576
655
583

583
570
558
558
594

585
598
598

16,429
587
655
536

MAX 16,600
MAX 6,380

593
598
634
589
621

511
611
648
575
512

612
592
546
611
637

637
672
601
623
672

637
673
674
662
613

791
314
783 
845
846
971

20,710
668
971
575

HIM
MIN

659
479
753
83<?
773

927
1,200
2,060
3,320
4,150

5,170
5,370
4,650
4,440
4,380

4,440
4,360
4,250
4,330
4,280

4,310
4,420
3,410
3,860
3,953

4,070
4,110
4,450
5,740
5,140

104,959
3,499
6,140

479

244
152

5,260
S,383
6,220
5,950
5,520

4,710
4,600
4,510
4,440
4,360

4,270
2,940
2,810
2,960
2,150

3,020
?,220
2,040
2,090
2,240

1,890
1,760
1,910
1,810
1,830

2,150
1,900
1,840
2,030 
2,030
2,030 

103,870
3,254
6,380
1,760

2,020
2,153
2,050
1,860
1,870

1,840
1,260
1,180
1,330
1,330

1,390
1,370
1,400
1,943
1,970

1,930
2,180
2,190
1,790
2,270

2,090
1,750
1,690
1,700
1,370

1,680
1,290
1,400 
1,370

928

50,558
1,685
2,270

928

1,120
319
775
913
775

1,270
765
747
625
592

529
394
695
557
560

337
582
615
520
506

518
497
425
425
472

472
418
404 
381
721
649

19,178
519

1,270
337

531
496
279
411
445

448
406
435
442
491

410
468
407
411
431

421
161
400
302
394

328
269
323
464
344

337
344
287 'aid
S jo
0 1 Q3 lo

442

11,983
387
531
161

282
365
435
324
324

319
258
210
239
253

319
242
263
378
394

437
332
581
309
345

152
374
432
492
367

381
441
529 
315
484

10,596
353
581
152
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05247500 Crow Wing River near Pillager, Minn.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1970 T3 SEPTEMBER 1971 

NOV DFC JAN FEB MAR A»R HAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

IS
17
18
19
20

21
22
23
2*
25

26
?7
28
29
30
31

TOTAL
MFAN
>1»X
1IN

C4L YR
•m YR

455
368
380
400
410

403
669
529
MO
969

9SO
303
515
572
916

849
610
575
733
605

537
813
592
574
700

671
868

1,020
950
950

950
1,023
1,260

809
1,100

938
980
952

1,220
1,280

1,680
1,610
1,590
1,450
1,290

1,380
1,500
1,480
1,290
1,290

1,250
1,040

578
622
801

833
1,070

954
954

1,230

23,562 34,401
5S3

1,020
303

1970 TOTAL
1971 TOTAL

1,147
1,680

578

434,692
413,546

838
1,050
1,100
1,050
844

864
963
826
844
835

753
786
B06
940
650

784
777
738
782
728

525
644
728
559
558

1,000
561
735
COO
DOO

662
C Q-»
7 D f

24,116
778

1,100
525

MEAN
MEAN

629
655
609
595
592

533
556
543
555
556

501
550
564
612
563

557
557
495
522
517

577
497
504
504
687

555
522
523
533
544
CIOy L a 

17,232
556
687
495

1,191
1,133

551
442
732
546
502

519
517
511
539
552

566
534
518
531
642

541
583
501
640
571

558
519
583
617
637

793
618
539

15,942
5S9
793
442

MAX 6,380
MAX 7,500

613
571
542
638
631

622
596
587
692
711

683
567
641
735
778

800
743
881
907
948

850
872
946
925
986

905
945
946
957
997
775 

24,093
777
997
542

MIN 152
MfN 333

1,710
1,330
1,580
1,780
2.040

2,740
3,040
4,520
5,490
7,500

5,590
6,940
6,250
5,550
5,140

4,720
4,470
4,500
3,700
3,323

3,530
5,430
3,260
3,200
3,330

2,680
2,033
2,760
2 a&.*\t ofyj 
2,600

112,660
3,755
7,500
1,330

2,610
2,610
3,000
2,770
2,520

2,320
2,180
2,200
2,200
2,040

1,350
1,520
2,210
,560
,510

,410
,030
,120

1,320
1,580

1,720
1,763
1,350
1,780
1,920

1,850
1,783
1,460
1,400
1,400
1,400 

56,880
1,835
3,000
1,030

1*230
1,280
,290
,243
,250

,220
,050
,100

1,080
lt03D

889
947
931

1,870
1,160

1,010
913

1,010
979
981

1,050
978
931
895
942

965
988
B63
912
a o TtoB3

31,917
1,064
1,870

863

1,280
1,110
1,120
1,040
1,160

1,320
1,130
1,210
1,080
1,080

1,040
1,030
987
837

1,090

1*100
943
918
881
982

1,120
1,060
1,010
949
898

835
852
837
O* e 
0^5
a &,aO DO

A97O£ (

31,439
1,014
1,320

827

873
779
709
695
611

645
626
664
550
543

5S8
551
886
735
745

694
688
628
721
813

821
641
684
707
627

621
611
474
R O&.Dob
eft o
31/O

602

20,596
664
886
474

651
691
708
806
900

945
911
926
981
945

961
916
914
828
719

776
724
774
704
683

696
734
686
735
656

666
680
853
729
ftAftO*rl/

23,708
790
981
651



CROW WING RIVER BASIN

05247500 Crow Wing River near Pillager, Minn. 

DISCHARGER IN CUBIC FEET PER SECOND, HATE* YEAR OCTOBER 1971 TO SEPTEMBER 1972

119

DAY

1
2
3
4
5

6
7
8
9

13

11
12
13
1*
15

16
17
IB
19
20

21
22
23
24
25

26
27
2B
29
30 
31

TOTAL
MEAS
MftX
MIN

CAL YR
rfTR YR

3ST

891
1,000
1,113
,1*0
,070

,1*0
,070
,050
,070
997

1,000
99*
975
9**

1,100

1,170
1,400
1,410
1,720
1,8*0

1,770
1,770
1,660
1,630
1,670

1,600
2,*50
3,070
3,680
*,000

NOV

5,770
5,790
5,7*0
5,580
5,190

4,770
4,200
4.080
*,080
3,910

3,750
3,*60
3,269
3,200
3,070

3,300
3,250
3,9*0
3,790
3,500

3,210
2,700
2,970
3,200
2,710

2,750
2,230
2,560
2,460
1,800

5,220 —— —— 

51,611 110,220
1,665
5,220

891

1971 TOTAL
1972 TOTAL

3,67*
5,790
1,800

544,168
938,386

DEC

1,920
1,560
1,580
1,670
1,810

1,920
2,110
2,050
1,840
1,770

1 ,460
1,600
1,540
1,510
1,580

1.530
1,400
1,420
1.460
1,490

1,520
1.430
1,410
1,*20
1,410

1.400
1,310
1,310
1.150
1.130
1.160 

47,870
1.544
2.110
1.130

MEAN
MEAN

JAN

1.100
1.093
1,060
1,020
1,020

1,020
1,050
1,040
1,060
1,070

1,030
1,993
914
942
963

899
865
8B2
85*
B54

857
8BO
86B
871
871

82B
825
842
635
842
O&.OO^T

29,191
942

1,100
825

1,491
2,564

FEB

842
857
873
866
854

858
911
928
850
883

856
913
878
809
829

850
912
898
819
925

824
908
837
680
8*0

899
380
925
922

—————

25,123
866
928
680

MAX 7,500
MAX 11,700

MAR

833
849
854
815
781

853
765
754
830
BIS

781
887
924
887

1,023

1,133
1,483
1,440
1,780
2,370

3,729
5,380
6,680
8,270
8,650

9,080
3,513
6.320
5,213
4.870

API

5,120
4,730
4.7*0
4,470
4.020

4,000
3,740
3,730
3,660
3,*70

3,640
*,350
4,920
5,519
6,530

7,080
7,5*0
7,930
7,869
7,280

6,660
6, ISO
5,750
5,810
5,590

5,480
5,350
5,270
4,640
4.3SO

92,890 158,930
2,996
9,989

754

MIN 442
MIN 680

5,298
7.930
3,470

MAY JUN

4,040 3,290
3,980 3,120
3,830 2,850
3,800 2,780
3,880 1,790

4,100 2,640
4.520 2,590
4,730 2,110
4,620 1,850
4,320 1,680

4,100
3,800
3,740
3,950
4,130

4,030
3,920
3,660
3,420
2,960

2,810
2 -,900
3,300
3,170
2,960

,670
,510
,*20
,310
,310

,240
,180
,180
,920
,590

,540
,333
,290
,140
,040

2,780 1,020
2,749 982
2.680 1,210
2,860 1,020
3,380 966
3,*00 ————— 

112.510 53,*7B
3,629 1.683
4,730 3,290
2,680 966

JUL

917
869

1,250
947

1,010

987
792
907
861
846

887
1,220
,510
,480
,680

,880
,690
,780
.700
,660

2.150
2.993
6.930
11,700
11,600

10,100
7,760
7,770
5,750
5,*80
5,340 

102,143
3,295
11,700

792

AUG

4,380
3,890
3,440
3,560
2,700

2.930
2,270
2,780
3,460
4,020

4,150
4,140
3,980
4,150
4,100

3.690
3,600
3,470
3,750
3,530

3.510
3,700
3,690
3,560
3,570

3,460
3,420
3,350
3.120
2,920
2.820 

109,110
3.520
*,380
2,270

SEP

2,670
2.410
2.090
2,020
1,920

2,140
1.630
1,690
1.450
1,360

1,3*0
1,470
1,640
1.430
1,320

1.500
1.030
1,360
1.390
1.700

1,560
1,510
1,450
1,480
1,480

1,360
1,630
1,470
1.380
1,460

48,310
1,610
2,670
1,030



120 MISSISSIPPI RIVER MAIN STEM 

05267000 Mississippi River near Royalton, Minn.

LOCATION.—Lat 45 51'40", long 94°21'30", in lot 2, sec.20, T.39 N., R.32 W., Morrison County, at plant of 
Minnesota Power & Light Co., 4 miles northwest of Royalton, 4.5 miles downstream from Swan River, and at 
mile 956 upstream from Ohio River.

DRAINAGE AREA.—11,600 sq mi, approximately.

PERIOD OF RECORD.—March 1924 to current year.

AVERAGE DISCHARGE.—48 years, 4,281 cfs (5.01 inches per year).

EXTREMES.—Current year: Maximum daily discharge, 30,100 cfs July 25; minimum daily, 1,760 cfs Oct. 1.
Period of record: Maximum daily discharge, 37,700 cfs Apr. 16, 1965; minimum daily, 254 cfs Nov. 25, 1936.

REMARKS.—Records good. Discharge computed on basis of powerplant records. Flow partly regulated by power- 
plants and winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by Pine River Reservoir (see p. 98, 
100, 102, 106, 114, 110).

COOPERATION.—Records collected by Minnesota Power & Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

, IN CURIf FEFT pep SFCHND, WATFR Y=AB OCTOBER 1971 TO SEPTEMBER 1972

NOV n e r. JAN MAR MAY JUN AtG SEP

1
2
1
4
5

*
7
3
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

2A
27
28
29
10
31

TOTAL
MCJN
MAX
MIN
CPSM
IN.

CAL Y»
WT» YR

1,760
2,340
2,760
2,920
%60Q

',500
3,720
3,460
3»68C
3,400

3,610
•^,550
3,370
3,680
3,340

4,110
4, 160
4,200
4,680
4, 890

5,000
4,590
4,910
4,680
4. RIO

4,710
5,960
R,610
8,990

11,800
15,900 

150,690
4,861

15,900
1,760

.42

.48

17,200
IP, 400
18,500
18,500
18,700

18,200
17,800
16,000
16,600
15,900

15,500
14,800
13,900
13,400
13,100

12,800
13,900
14,800
13,900
14,600

14,700
14,200
13,300
13,400
13,400

12,400
10, POO
10,900
10,700
8,970

439,270
14,640
18,700

8,970
1.26
1.41

1971 TOTAL 2,213,
1972 TOTAL 3,358,

7, 140
7,860
6,920
7,790
7,780

R.370
8,610
3,710
7,620
7,330

6,590
5,150
5,400
5,660
6,080

6,000
3,870
3,950
4,700
5,580

5,480
5,740
5,680
5,680
5,550

5,640
5,450
5,210
5,400
5.40C

5,210
5,210
5,210
5,210
4,830

4,700
5,210
5,210
4,770
4,710

4,660
4,710
4,510
4,210
4,380

4,250
3,990
4,240
4,080
3,970

4,070
4,110
3,900
4,230
3,930

3,900
3.850
3,830
3,660
3,750

5,210 3, D1U

191,550 136,310
6,179
8,710
3,870

.53

.61

190 WEAN-
200 MEAK

4,397
5,210
3,660

.38

.44

6,064
9,175

3,810
3,700
3.76C
3.78C
3,550

3,630
3,710
3,710
3',66C
3,880

3,500
3,580
3,610
3,640
3,630

3,630
3,630
3,700
3,670
3,500

3,660
3,490
3,450
3,720
3,590

3,650
3,630
3,600
3,580

—— , ——

105,650
3,643
3,880
3,450

.31

.34

MAX 20,

3,630
3,530
3,630
3,530
3,470

3,380
3,390
3,440
3,470
3,400

3,430
3,460
3,450
3,860
3,870

4,030
4,440
4,970
5,480
7,480

9,620
12,300
14,400
15,100
17,400

17,900
17,300
15,600
13,900
13,000
11,600 

237,460
7,660

17,, 900
3,380

.66

.76

500 MIN
MAX 30,100 MIN

10,600 19,100
11,600 18,600
11,400 18,000
11,300 18,000
11,100 17,800

10,400 18,300
10,300 18,600
9,970 18,600
9,970 18,600
S,740 18,900

9,160 18,700
9,540 18,600

10,500 18,100
12,300 18,300
13,700 18,100

16,000 18,100
18,100 17,900
19,300 17,400
2C.800 16,400
21,900 15,100

21,700 14,300
21,500 13,200
21,200 13,000
20,900 13,400
20,900 13,200

20,800 12,900
20,500 12,400
20,000 11,700
19,900 11,500
18,600 11,300 

Uf n/\

463,680 499,800
15,460 16,120
21,900 19,100
9,160 11,300

1.33 1.39
1.49 1.60

1,460 CPS* .52
1,760 CFSM .79

12,200
11,600
11,400
11,300
11,000

10,900
8,900
8,920
8,170
7,510

5,860
5,940
6,340
5,850
5,680

5,680
5,680
5,270
5,670
5,780

5,250
5,210
5,210
5,210
4,860

4,250
3,980
3,900
4,360
4,060

205,940
6,865

12,200
3,900

.59

.66

IN 7.
IN 10.

3,770
3,600
3,310
3,350
2,970

2,800
3,040
3,000
2,880
2,910

2,500
2,820
3,300
3,510
3,560

3,930
4,250
4,710
4,380
4,550

4,860
18,100
27,800

, 28,800
30,100

28,200
24,900
22,200
20,500
19,200
18,200 

312,000
10,060
30,100
2,500

.87
1.00

10
77

16,900
15,500
14,800
12,600
11,400

11.7CO
11,900
13,800
14,000
14,900

15,300
15,700
15,900
13,500
12,900

12,400
12,000
11,700
11,100
10,800

10.6CO
10,500
11,100
11,600
12,100

12,200
12,500
12,800
12,600
12,600
12,000 

399,400
12,880
16,900
10,500

1.11
1.26

12,200
11,600
10,900
9,910
9,160

9,600
7,590
7,230
7,000
7,170

6,520
6,110
6,110
5,830
5,680

5,350
5,210
5,210
5,210
5,870

6,460
6,180
6,680
6,560
6,610

6,670
6,540
7,290
7,000
7,000

216,450
7,215

12,200
5,210

.62

.69



SAUK RIVER BASIN 

05270500 Sauk River near St. Cloud, Minn.

121

LOCATION. — Lat4533'35", Long 9414'00", in SE^SVfls sec. 8, T.124 N., R.28 W., Stearns County, on right bank 
0.5 mile northwest of Waite Park, 3 miles west of St. Cloud, and 5 miles upstream from mouth.

DRAINAGE AREA.— 925 sg mi.

PERIOD OF RECORD. — July 1909 to December 1912, April to December 1913, May to November 1929, March 1930 to 
September 1931, April to November 1932, March to November 1933, March 1934 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE. —Water-stage recorder. Datum of gage is 1,034.95 ft above mean sea level, adjustment of 1912. Prior to 
Nov. 22, 1934, nonrecording gage on highway bridge 1 mile downstream at datum 6.77 ft lower.

AVERAGE DISCHARGE. — 42 years (1909-12, 1930-31, 1934-72), 266 cfs (3.91 inches per year).

EXTREMES. — Current year: Maximum discharge, 1,800 cfs Mar. 21 (gage height, 5.44 ft, backwater from ice); 
maximum gage height, 7.33 ft Mar. 22 (backwater from ice); minimum discharge, 90 cfs Oct. 11 (gage height, 
1.21 ft).

Period of record: Maximum discharge, 9,100 cfs Apr. 13, 1965 (gage height, 10.68 ft); minimum, 0.3 cfs 
Nov. 25, 1936.

REMARKS. — Records good except those for winter periods, which are fair. Flow regulated by powerplants and re 
servoirs above station.

REVISIONS (WATER YEARS).— WSP 895: Drainage area. WSP 1308: 1912 (M), 1932 (M), WSP 1508: 1937 (m) .

DAY OCT

DISCHARGEi IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AU6 SEP

1 136
2 133
3 128
4 133
5 118

6 113
7 105
8 108
9 103

10 98

11 96
12 101
13 99
14 101
15 103

16 168
17 218
18 265
19 340
20 352

21 363
22 368
23 365
24 361
25 365

26 359
27 457
28 523
29 516
30 666
31 1.020

TOTAL 8.381
MEAN 270
MAX 1.020
MIN 96
CFSM .29
IN. .34

98B
1.150
1,280
1.410
1.360

1,390
1,240
1.140
1.100

991

949
935
928
911
940

964
1,160
1.210
1,250
1.270

1,250
1,210
1.140
1.070
1.020

980
940
880
840
820

— — ——

32,716
1,091
1,410

820
1.18
1.32

CAL YR 1971 TOTAL 150.
HTR YR 1972 TOTAL 267,

7BO
760
740
720
700

670
650
630
610
590

580
560
540
520
510

490
480
470
460
440

440
435
425
420
410

405
400
400
390
380
370

16,375
528
780
370
.57
.66

228 MEAN
823 MEAN

355
350
340
330
325

320
315
310
300
290

280
275
275
270
265

265
260
260
260
255

245
240
235
235
230

225
220
210
200
195
190

8,325
269
355
190
.29
.33

412 MAX
732 MAX

190
185
185
185
180

180
175
170
17C
165

165
165
165
170
170

170
170
17C
170
170

170
17C
170
170
170

170
175
175
175

—— ——
—————

5, CIS
173
190
165
.19
.20

1.910
1.800

180
180
180
180
185

185
190
190
195
200

205
210
215
220
270

370
470
600
800

1,000

1,800
1,750
1,700
l,7CO
1,680

1,670
1,620
1,600
1,580
1.550
1.520

24,395
787

1,800
180
.85
.98

MIN 65
MIN 96

1,500
1.500
1.480
1,470
1.470

1,460
1.450
1.440
1.420
1.400

1.380
1.350
1.350
1.260
1.280

1.340
1,370
1,370
1.380
1,390

1,390
1,450

, 1,500
1.490
1.480

1.450
1.410
1.360
1.320
1.300

—— — —

42,210
1,407
1,500
1,260
1.52
1.70

CFSM .45
CFSM .79

1,290
1.330

.320

.300

.260

,240
,200

1,160
1.130
1,100

1,060
1.020

997
970
948

925
903
880
856
836

816
816
808
820
820

808
816
816
840
868
898

30,851 19
995

1.330
808

1.08
1.24

IN 6.04
IN 10.77

907
B56
868
864
872

966
948
921
876
836

820
792
760
740
720

656
520
520
572
449

368
368
396
407
403

403
407
421
414
403

—— «.

,453
648
966
368
.70
.78

386
375
386
368
361

326
221
249
274
305

386
386
375
431
516

588
668
700
720
752

784
840

1.050
.100
.180

,310
,350
,340
,380
.420
.410

21.937
708

1.420
221
.77
.88

1.400
1.410
1.420
1.410
1.390

1,410
1.380
1.430
1.400
1,370

1.350
1.320
1.280
1.250
1,210

1.190
1,160
1,120
1,090
1,060

1,060
1,120
1.140
1.210
1,200

1,220
1,220
1,170
1,140
1,110
1,110

38,750
1,250
1,430
1.060
1.35
1.56

1,050
993
952
948
889

844
812
780
760
744

728
704
676
652
616

584
552
520
500
524

524
473
445
438
424

442
449
466
470-
456

______

19,415
647

1,050
424
.70
.78



ELK RIVER BASIN 

05275000 Elk River near Big Lake, Minn.

122

LOCATION.—Lat 4520'02", long 93 40'00", in NE^SVtis sec.23, T.33 N., R.27 W., Sherburne County, on right bank 
at upstream side of highway bridge, 4 miles east of Big Lake and 4 miles downstream from St. Francis River.

DRAINAGE AREA.—615 sq mi.

PERIOD OF RECORD.—April 1911 to September 1917, April to September 1931, April to November 1932, March to 
November 1933, March 1934 to current year.

GAGE.—Water-stage recorder. Datum of gage is 899.60 ft above mean sea level, datum of 1929. April 1911 to 
Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.—44 years (1911-17, 1934-72), 255 cfs (5.63 inches per year).

EXTREMES.—Current year: Maximum discharge, 2,140 cfs Mar. 26 (gage height, 6.10 ft, backwater from ice); 
minimum daily, 109 cfs Feb. 3-11, 15-17; minimum gage height, 0.96 ft Oct. 11, 12.

Period of record: Maximum discharge, 7,360 cfs Apr. 16, 1965 (gage height, 10.86 ft); minimum, 3.6 cfs 
July 31, 1934.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP S95: 1939. WSP 1308: 1912(M), 1915-17(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

123
127
130
128
124

120
119
118
117
118

117
116
125
130

.127

138
175
193
233
271

301
318
313
297
282

273
303
372
387 
416
e A<*

591
659
739
875
953

965
975

1,030
1,000

926

648
773
701
639
585

571
623
651
656
690

770
839
846
863
866

894
B86
873
805 
731

6,613 23,823 11
213
502
116
.35
.40

1971 TOTAL
1972 TOTAL

794
1,030

571
1.29
1.44

120,374
166,297

683
660
628
588
519

486
469
441
384
354

340
350
360
370
370

355
335
320
310
290

285
275
265
250
240

230
215
205
190
i anA Ow

175 

,122
359
683
175
.58
.67

MEAN
MEAN

165
155
150
150
155

155
155
150
150
145

145
140
140
140
140

135
135
135
130
130

125
125
125
120
120

120
115
115
115 
115
110 

4,205
136
165
110
.22
.25

330 MAX
454 MAX

110
110
109
109
109

109
109
109
109
109

109
110
110
110
109

109
109
109
110
110

110
111
112
115
117

118
120
120
120

3,230
111
120
109
.18
.20

1,610
1*900

120
120
120
120
125

125
130
130
135
140

145
150
160
190
240

280
350
440
520
620

666
900

,090
,290
,550

,900
,880
,840
,610
,300

I in, 14O 

19,526
630

1,900
120

1.02
1.18

MIN 73
MIN 109

1,020
925
853
781
722

691
664
633
60S
582

564
553
555
568
594

658
732
761
766
781

822
873
867
837
812

825
838
822
797 
774

22,275
743

1,020
553

1.21
1.35

CFSM .54
CFSM .74

765
766
739
708
687

680
658
637
617
591

562
528
501
486
454

410
377
362
348
331

316
303
292
293
307

306
311
316
327 
334
320 — 

14,632 8
472
766
292
.77
.89

IN 7.28
IN 10.06

323
350
370
359
329

30S
296
277
259
244

226
212
208
251
244

232
220
210
220
308

357
328
294
269
254

233
231
234
239
230

,112
270
370
208
.44
.49

216
205
207
203
194

184
181
183
196
193

209
239
227
246
245

,650
.560
.460
,360
.260

,180
.140
,140
,060
,010

993
,010
,040
,050
,040

242 1,000
261 941
268 873
271 808
276 739

352 669
388 638
465 592
528 602
598 600

769 600
,020 600
,190 560
,340 540 
,560 520
,680 480 

14,336 28,715
462 926

1,680 1,650
181 480
.75 1.51
.87 1.74

460
430
415
396
382

386
386
375
358
340

322
312
308
305
291

280
266
260
252
294

322
308
294
280
277

298
288
280
277 
266

9.708
324
460
252
.53
.59
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05278000 Middle Pork Crow River near Spicer, Minn.

123

LOCATION.--Lat 45°15'45H , long 94°48'10", in NE^j sec.27, T.121 N., R.33 W., Kandiyohi County, on right bank 75 
ft upstream from highway bridge, 1.5 miles downstream from Lake Calhoun, 3 miles downstream from Green Lake, 
and 6.8 miles northeast of Spicer.

DRAINAGE AREA.—179 sg mi, approximately. 

PERIOD OF RECORD.—March 1949 to current year.

GAGE.—Hater-stage recorder and concrete and steel sharp-crested V-notch weir. Datum of gage is 1,147.93 ft
above mean sea level, datum of 1929 (Kandiyohi County Highway Department bench mark). Prior to July 20, 1950, 
nonrecording gage at bridge 75 ft downstream at same datum.

AVERAGE DISCHARGE.—23 years, 52.6 cfs (3.99 inches per year).

EXTREMES.—Current year: Maximum discharge, 289 cfs May 29 (gage height, 4.93 ft); minimum, 25 cfs Oct. 16 
(gage height, 2.52 ft).

Period of record: Maximum discharge, 408 cfs June 29, 1953; maximum gage height, 6.67 ft June 25, 1957; 
no flow Mar. 15-24, 1949, Feb. 26 to Mar. 26, 1960, Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 1968.

REMARKS.—Records good except those for winter period, which are fair. Flow affected by natural storage and 
some regulation from lakes above station.

REVISIONS (WATER YEARS) .—WSP 1508: 1949(M), 1950.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
HTR YR

37
37
37
37
36

33
31
31
30
29

28
27
28
28
28

33
33
34
39
40

39
39
37
37
37

37
55
57
50
60
Q 1 __
O 1

1.185
38.2

81
27

.21

.25

1971 TOTAL
1972 TOTAL

74
73
74
74
74

74
72
65
64
65

66
68
71
75
77

88
105
117
108
126

126
130
133
138
13d

143
145
151
155
156

3,025
101
156
64
.56
.63

30,141
46,662

156
158
160
161
162

172
192
187
182
179

176
174
168
164
162

160
157
154
151
150

146
142
140
138
136

134
132
132
126
125
124 

4,800
155
192
124
.87
1.00

.0 MEAN

.0 MEAN

122
124
129
130
130

130
132
133
134
135

135
136
136
135
132

125
120
112
104
98

96
94
92
91
90

90
90
90
90
90
90 

3,535
114
136
90

.64

.73

82.6
127

90
90
90
90
90

90
90
90
90
90

90
90
91
92
90

91
96

102
104
106

108
108
106
101
74

71
68
66
66

2,620
90.3
108
66
.50
.54

MAX 262
MAX 284

65
64
64
64
64

64
64
64
63
63

64
65
67
70
78

111
132
120
119
118

140
135
129
124
125

122
125
136
140
144
146 

3,049
98.4
146
63

.55

.63

MIN 9.0
MIN 27

148
148
153
154
153

152
156
160
164
169

170
176
186
185
184

180
174
171
175
180

198
231
242
237
228

213
203
197
209
224

5,520
184
242
148

1.03
1.15

CFSM
CFSM

231
241
220
212
205

210
207
202
205
210

212
212
220
226
226

224
217
207
185
171

175
176
183
207
231

238
262
272
284
9ft 1£.0 L 
•y f. Q£Q*r

6,821
220
284
171

1.23
1.42

.46 IN

.71 IN

258
252
247
23 B
231

226
220
212
199
181

174
173
169
167
161

152
144
140
157
209

189
168
151
138
129

124
119
125
125
1 1 ftLLO

5,296
177
258
118
.99
1.10

6.26
9.70

112
105
102
95
90

85
79
83
81
77

76
79
76
79
78

75
76
74
70
71

82
91

127
132
127

161
173
171
166
156
156

3,205
103
173
70

.58

.67

153
151
150
149
150

157
162
165
162
160

161
161
158
155
150

147
145
137
131
127

125
126
122
124
122

137
141
138
134
131
134

4,465
144
165
122
.80
.93

133
130
128
128
126

128
129
123
118
113

112
109
108
106
107

104
100
95
91
96

99
94
89
89
86

84
79
81
80
76

3,141
105
133
76
.59
.65
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05279000 South Fork Crow River near Mayer, Minn.

LOCATION.—Lat 44°54'20", long 93°53'05", in SW^SVftj sec.30, T.117 N., R.25 W., Carver County, near center of 
span on downstream side of bridge on State Highway 7, 1.3 miles north of Mayer, 4.3 miles southwest of 
Watertown, and 16 miles upstream from confluence with North Fork.

DRAINAGE AREA.—1,170 sq mi, approximately.

PERIOD OF RECORD.—April 1934 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Nonrecording gage read once or twice daily. Datum of gage is 925.78 ft above mean sea level, datum of 
1929 (levels by Minnesota Highway Department).

AVERAGE DISCHARGE.—38 years, 253 cfs (2.93 inches per year).

EXTREMES.—Current year: Maximum discharge, 5,360 cfs Mar. 21 (gage height, 13.16 ft, from floodmark); minimum 
discharge, 34 cfs Oct. 14 (G.H. 1.18 ft).

Period of record: Maximum discharge, 16,100 cfs Apr. 13, 1965 (gage height, 19.23 ft, from floodmark); 
no flow at times.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1508: 1935-36.

DISCHARGE IN CUBIC FEET PEP SP.CONO, WATER YEAP OCTOBER 1971 TO SEPTEMBER 1972

DAY NOV 05C JAN FEE MAR APR MAY JUK1 SEP

1
2
3
4
5

6
7
8
9

1C

li
12
13
14
15

16
17
18
15
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
("IN
CFSM
IN.

CAL Y"»
WTR YR

55
66
65
62
61

53
46
43
36
37

36
35
35
34
35

35
35
35
76
«4

90
114
102
90
83

79
165
446
470
482
821

981
1,260
1,170
1,060
981

886
760
653
596
541

466
441
406
381
362

394
670

1,070
1,260
1,380

1,420
1,380
1,330
1,250
1,160

1,070
967
689
790
710

————

3,908 26,724 11
126
821
34

.11

.12

1971 TOTAL
1972 TOTAL

691
1,420

362
.76
.85

175,433
251,764

646
610
567
560
554

530
510
500
484
461

455
430
412
355
380

366
351
338
324
310

3CO
289
278
267
256

248
236
228
218
210
202

,917
384
648
2C2
.33
.38

MEAN
MEAN

195
187
180
172
167

160
155
149
142
138

131
127
122
117
112

108
104
100
98
96

94
93
91
90
89

88
86
85
84
83
82

3,725
120
195
82

.10

.12

481 MAX
688 MAX

61
ec
79
78
78

77
76
76
75
75

74
74
73
73
72

72
71
71
71
71

7C
7C
70
70
7C

7C
70
7C
7C

——— --
—————

2,127
73.3

81
7C

.06

.07

2,500
5,200

70
70
70
70
71

72
76
77
77
77

78
82
84
88
92

140
240
450
900

1,070

4,320
5,200
4,800
4,360
4,160

3,960
3,500
3,010
2,630
2,370
2,160

44,424
1,433
5,200

70
1.22
1.41

MIN 28
MIN 34

1,980
1,60C
1,7CO
1,560
1,420

1,330
1,27C
1,220
1,170
l,05C

1,020
989
978

1,060
1,070

1,130
1,240
1,290
1,310
1,300

1,210
1,250
1,410
1,610
1,740

1,960
2,320
2,360
2,250
2,030
——— . —

44,027
1,468
2,360

978
1.25
1.40

CFSM .41
CFSf .59

,820
,760
,750
,740
,720

,720
,740
,760
,7CO
,360

1,290
1,240
1,160
1,120
1,010

942
891
847
818
780

734
652
658
684
826

915
909
981

1,120
1,500
2,280

38,467
1,241
2,280

658
1.06
1.22

IN 5.58
IN 8.00

3,000
3,140
2,890
2,520
2,210

1,860
1,600
1,430
1,250
1,160

1,040
956
886
842
767

680
620
562
511
537

627
646
634
612
581

562
534
484
452
426

—————

34,019
1,134
3,140
426
.97
1.08

398
354
340
312
278

258
250
231
243
233

223
238
285
307
307

272
236
240
219
223

252
320
455
608
668

852
1,C60
1,200
1,260
1,310
1,360

14,792
477

1,360
219
.41
.47

,4CC
,500
,520
,;co
,450

,330
,2 CO
,c;o
912
767

7C2
617
560
491
450

358
362
318
256
271

236
262
252
240
257

250
316
2(0
368
37C
340

20,389
658

1,520
238
.56
.65

33C
316
307
278
283

283
303
30?
294
280

269
250
24C
240
233

226
206
189
168
162

177
170
158
155
151

226
276
271
253
242

—————

7,245
242
330
151
.21
.23
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05280000 Crow River at Rockford, Minft.

LOCATION.—Lat 45°05'12", long 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, on right bank at
Rockford, 150 ft downstream from bridge on State Highway 55 and 1 mile downstream from confluence of North 
and South Forks.

DRAINAGE AREA.—2,520 sq mi, approximately.

PERIOD OF RECORD.—April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to
November 1929, March 1930 to September 1931, April to November 1932, March to November 1933, March 1934 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 893.08 ft above mean sea level, datum of 1929. Apr. 13 to
July 21, 1906, nonrecording gage at Berning Mill 14 miles downstream at different datum. June 4, 1909, to 
Sept. 30, 1917, nonrecording gage at site 600 ft downstream at different datum. Apr. 23, 1929, to Aug. 21, 
1934, nonrecording gage at site 600 ft downstream at present datum.

AVERAGE DISCHARGE.—47 years (1909-17, 1930-31, 1934-72), 619 cfs (3.34 inches
V^° Mar.W //

EXTREMES.—Current year: Maximum discharge, 1 inn r*f a Apg.^i (gage height, 
T T1 n Mnri in (linrlnrntnr from tru}

year).

agf ft); mi 
cfs Oct./£» (gage height, 1MB ft).

Period of record: Maximum discharge, 22,400 cfs Apr. 16, 1965 (gage height, 19.27 ft, 
minimum, 1.8 cfs Nov. 15, 1936 (gage height, 1.05 ft), caused by ice jam upstream.

from floodmark);

REMARKS.—Records good except those for winter period, which are fair,
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).—WSP 1115: 1932. WSP 1508: 1933.

Records of specific conductance for the

OAY CCT

DISCHARGE, IN CUBIC FEET PER SECCND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FF.8 MAR APR MAY JUN JUL AUG S5P

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
CFSM
IN,

CAL YR
WTR YR

226
226
229
223
220

218
2C9
197
189
183

181
175
172
172
170

167
189
195
254
279

306
326
346
334
326

320
425
724
903

1,060
I ,440

1,800
2,030
2,120
2.130
?,090

1,990
1,800
1,650
1,590
1,480

1,430
1.350
1,290
1.250
1,200

1.240
1,450
1,840
2,150

,8CO
,800
,760
,730
,700

,660
,620
,590
,560
,530

,490
,4CO
,300
,200
,140

,090
,060
,030
,000

2,360 970

2,460 950
2,510 930
2,520 910
2,500 890
2,380 870

2,280 860
2,200 850
2,120 837
2,060 820
2,000 800
———— 770

10,584 57,270 37,917
341

1,440
167
- 1*
,16

1971 TOTAL
1972 TOTAL

1.909 1,223
2.520 1,800
1,200 770

• 76 a 49
,85 .56

412,414 MEAN
620,784 MEAN

730
690
650
610
570

550
520
490
470
450

430
410
400
385
375

370
360
360
355
350

350
345
345
340
340

340
340
335
335
335
335

13,265
428
730
335
.17
• 20

1,130
1,696

330
330
325
325
325

320
320
315
300
285

270
260
255
250
248

247
247
247
246
245

245
245
245
244
244

243
243
243
243

.__-.
-----

7,885
272
330
243
.11
• 12

MAX 4,280
MAX 7,360

243
243
243
243
243

243
243
243
243
244

245
246
248
253
270

300
450
700

1,100
1,700

2,600
4,090
6,110
7,220
7,360

7,300
7,010
6,740
6,450
5,990
5,580

74,393
2,400
7,360

243
.95
1.10

MIN 112
MIN 167

5,180
4.830
4,570
4,310
4,060

3,850
3,680
3,530
3,420
3,280

3,200
3,120
3,000
2,930
2,920

2,910
2,900
2,920
2,950
2,950

2,950
2,980
3,040
3,160
3,280

3,390
3,560
3,840
4,030
4,070
—— ——

104,810
3,494
5,180
2,900
1*39
1.55

CFSM
CFSM

3,990
3,900
3,800
3,730
3,670

3,650
3,650
3,650
3,600
3,480

3,310
3,160
3,010
2,920
2,810

2,690
2,580
2,460
2,370
2,290

2.210
2,130
2,040
2,000
2.050

2,130
2.160
2.160
2.230
2.330
2,620

88,780
2,864
3,990
2,000
1.14
1.31

.45 IN

.67 IN

3,120
3,680
4,0lp
4,080
4,020

3,850
3,600
3,340
3,080
2,830

2,600
2,420
2,250
2,110
2,000

1,890
1,760
1,660
1,580
1,640

1,640
1,670
1,680
1,680
1,670

1,650
1,610
1.560
1.490
1.400
-~ • ——

71,570
2.386
4,080
1.400
.95
1.06

6.09
9.16

1,120
1.240
1,180
1,120
1,050

980
931
882
854
826

819
833
882
924
924

910
903
875
840
840

896
1,020
1,640
1,700
1,920

2,390
2,760
3,050
3,230
3,330
3,410

44,479
1,435
3,410

819
.57
.66

3,490
3,560
3,610
3,620
3,640

3,660
3,610
3,520
3,360
3,200

3,010
2,850
2,700
2,560
2,420

2,280
2.140
2.010

. 1.890
1.760

1.640
1,570
1.510
1.460
1,420

1*440
1.47C
1.490
1.490
1.500
1.500

75.380
2.432
3.660
1.420

.97
1.11

1,480
1,450
1,410
1,390
1,380

1,370
1,370
1,370
1,350
1,310

1,270
1,240
1,230
1,190
1,170

1,130
1,080
1,020

980
945

952
9*2
917
868
847

910
980

1,000
966
924

— — —

34,451
1.148
1,480
847
.46
.51
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05284000 Milie Lacs Lake at Garrison, Minn.

LOCATION.—Lat 46 8 18'05", long 93°49'05", 
Minnesota Division of Game and Fish, 0 
Garrison.

in SW^SEfc sec.12, T.44 N., R.28 W., Crow Wing County, at pumphouse of 
,2 mile southwest of Borden Lake Outlet and 0.8 mile northeast of

PERIOD OF RECORD.—June 1931 to current year. Prior to October 1939, published as "at Wealthwood".

GAGE.—Water-stage recorder. Datum of gage is 1,240.40 ft above mean sea level, datum of 1929. Prior to Oct. 1, 
194I/ nonrecording gage at Wealthwood at various daturns; gage readings have been reduced to elevations above 
mean sea level, adjustment of 1912. Oct. 1, 1941, to Sept. 30, 1958, water-stage recorder at datum 1,240.50 
ft above mean sea level, adjustment of 1912. To convert these records to datum of 1929, subtract 0.10 ft.

EXTREMES.—Current year: Maximum elevation, 1,253.87 ft Aug. 14 (affected by wind action and seiche action); 
maximum daily, 1,253.43 ft Aug. 22; minimum, 1,251.02 ft Oct. 1 (affected by wind action).

Period of record: Maximum elevation, 1,253.87 ft Aug. 14, 1972 (affected by wind action and seiche 
action); maximum daily, 1,253.43 ft Aug. 22, 1972; minimum observed, 1,245.74 ft Oct. 16-19, 1936,

REMARKS.—Water level affected by fixed-crest spillway constructed in 1939 at outlet of Ogechie Lake with crest 
at elevation 1,250.50 ft. Water level subject to fluctuation caused by change in direction and velocity of 
wind and by seiches.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Oct. 
Nov. 
Dec.
Jan.

31 ........... 1,251.53
30 ........... 1,251.73
31 ........... 1,251.73
31 ........... 1,251.73

Feb. 29 ........... 1,251.68
Mar. 31 ........... 1,251.81
Apr. 30 ........... 1,252.17
May 31 ........... 1,252.37

June 30 ........... 1,252.29
July 31 ........... 1,253.28
Aug. 31 ........... 1,253.33
Sept.30 ........... 1,252.87

NOTE.—Elevations other than those shown are available.
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05286000 Rum River near St. Francis, Hinn.

127

LOCATION.--Lat 45019'40", long 93°22'20", in S&* sec.19, T.33 N., R.24 w., Anoka County, on left bank at up 
stream side of highway bridge, 4 miles south of St. Francis and 15.8 miles upstream from mouth.

DRAINAGE AREA.—1,360 sq mi, approximately.

PERIOD OP RECORD.—May to November 1929, March 1930 to September 1931, April to November 1932. March 1933 to 
current year.

GAGE.—Water-stage recorder. Datum of gage is 860.74 ft above mean sea level, datum of 1929 (levels by Anoka 
County Highway Department). Prior to Nov. 9, 1933, nonrecording gage at site 50 ft downstream at same datum.

AVERAGE DISCHARGE.--40 years (1930-31, 1933-72, 576 cfs (5.75 inches per year).

EXTREMES.—Current year: Maximum discharge, 9,540 cfs July 29 (gage height, 11.20 ft); minimum. 254 cfs Oct. 11 
(gage height, 2.65 ft).

Period of record: Maximum discharge, 10,100 cfs Apr. 20, 1965, Apr. 13, 1969; maximum gage height 11.63 
ft Apr. 13, 1969; minimum discharge, 29 cfs Aug. 18, 1934 (gage height, 1.91 ft).

REMARKS.—Records good except those for winter periods, which are fair. Occasional regulation by Ogechie (also 
controls Milie Lacs Lake) and Onamia Lakes.

REVISIONS (WATER YEARS).—WSP 1308: 1930(M), 1932(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

I
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
HTR YR

271
267
266
268
269

269
268
281
277
266

258
259
267
271
276

293
312
339
457
602

681
718
732
719
701

676
717
797
841
963

I ^ « «k

1,480
1,730
1.920
2,120
2.360

2,560
2.610
2.500
2.270
1,940

1,580
1,320
1.140
1,010

926

893
941

1.040
1,170
1,350

1.590
1.870
2,140
2,330
2,360

2,200
1.920
1,650
1.350
1,180

14,791 51,450
477

1,210
25B
.35
.40

1971 TOTAL
1972 TOTAL

1.715
2.610

893
1.26
Ii4l

277,886
425,810

1,040
960
920
890
850

830
800
760
750
740

730
700
710
720
710

700
680
660
650
640

650
660
640
630
620

600
580
570
550
540
520 

22,000
710

1,040
520
.52
.60

MEAN
MEAN

510
500
495
470
440

430
420
415
410
410

405
400
390
380
370

370
380
385
385
385

380
375
370
365
360

360
360
360
360
360
365 

12,365
399
510
360
.29
.34

761
1,163

360
360
360
355
350

340
330
330
330
330

332
335
337
338
340

340
340
341
343
346

348
350
350
350
352

352
354
355
355

357 3,110
359 2,680
360 2,310
362 2,030
366 1,830

368
370
375
380
385

390
395
400
415
430

455
485

,680
,580
,500
,440
,380

,330
,300
,290
,330
,410

,570
,800

525 2,040
570 2,230
670 2,360

900 2,410
1.300 2.420
1,620 2,360
1,900 2,280
2,200 2,170

3.000 2.070
4,000 2,030
4.600 2.020
4,400 2,000

————— 3,990 1,920

10,003
345
360
330
.25
.27

MAX 4,580
MAX 9,470

39,827 57,880
1,285 1 ,929
4,600 3,110

357 1
.94

1.09

MIN 180
MIN 258

.290
1.42
1.58

CFSM
CFSM

1,820
1,720
1.610
1.540
1,510

1.520
1,520
1.470
1,410
1,360

1,340
1.310
1.270
1.210
1,150

1,090
1,040
1,010

975
945

905
866
832
805
793

782
777
786
817
873
919 

35,975
1,160
1,820

777
.85
.98

.56 IN

.86 IN

960
1,020
1,070
1,060
1,010

928
849
785
736
686

653
638
620
610
594

585
596
600
615
706

846
889
890
882
853

798
740
702
679
662

23.262
775

1.070
585
.57
.64

7.60
11.65

648
631
612
588
566

551
535
543
543
531

525
519
506
538
605

612
637
650
638
608

627
731

1,440
1,940
2,310

3,360
6,290
8,760
9,470
9,140
8.270

63,924
2,062
9,470

506
1.52
1.75

7,210
6,200
5.170
4,270
3,600

3.100
2,690
2.380
2,160
2,050

2.040
2.130
2,270
2.360
2,330

2,170
.930
,650
,410
,250

,140
,070
999
973
968

1,030
1.050
1,060
1.050
1,040 
1,020

69,770
2,251
7,210

968
1.66
1.91

977
930
892
860
836

838
851
844
835
819

605
790
782
773
761

742
729
715
704
719

756
790
839
868
887

880
859
841
828
813

24.563
819
977
704
.60
.67
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05288500 Mississippi River near Anoka, Minn.

LOCATION.—Lat 45°07'36", long 93°17 I 48", in SWk sec.12, T.119 N., R.21 W., Hennepin County, on right bank 0.5 
mile downstream from Coon Creek, 1.5 miles downstream from Coon Rapids Dam at Coon Rapids, 6.5 miles down 
stream from Anoka, and at mile 864.8 upstream from Ohio River.

DRAINAGE AREA.—19,100 sq mi, approximately.

PERIOD OF RECORD.—June 1931 to current year. Prior to October 1931 published as "at Coon Rapids, near Anoka."

GAGE.—Water-stage recorder. Datum of gage is 804.53 ft above mean sea level, datum of 1929. Prior to June 14, 
1932, at site 1.2 miles upstream at different datum.

AVERAGE DISCHARGE.—41 years, 7,366 cfs (5.24 inches per year).

EXTREMES.—Current year: Maximum discharge, 44,800 cfs July 27 (gage height, 12.21 ft); minimum, 3,010 cfs 
Oct. 4 (gage height, 1.96 ft).

Period of record: Maximum discharge, 91,000 cfs Apr. 17, 1965 (Gage height, 19.53 ft); minimum, 586 cfs 
Sept. 13, 1934 (gage height, 0.37 ft); minimum gage height, 0.13 ft Nov. 28, 1967.

REMARKS.—Records good. Flow, slightly regulated by six reservoirs on headwaters; total usable capacity,
1,640,600 acre-ft. Diurnal regulation caused by dam above station. Coon Rapids hydroelectric plant dis 
continued operation Dec. 31, 1968.

DAY OCT

DISCHARGEt IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
MTR YR

3,570 23,700
3,570 25,600
3,450 27,100
3,650 28,100
4,080 28,600

4,940 28,600
5,320 27,500
5,050 26,300
4,710 24,500
4,630 24,100

4,940 22,800
5,010 21,800
5,010 20,700
4,920 19,800
5,060 19,200

5,050 18,700
5,780 19,500
6,530 21,300
7,510 22,700
7,570 22,500

8,040 23,400
8,290 23,300
8,130 22,900
7,740 22,700
7,960 22.400

8,620 22,300
8,830 20,400

10,600 19,400
13,500 17,800
14,500 16,200

214,860 683,900
6,931 22,800

18,300 28,600
3,450 16,200

.36 1.19

.42 1.33

1971 TOTAL 3,717
1972 TOTAL 5,614

15*000
14,000
14.200
13,500
14,100

13,900
13,900
14,600
13,800
12,000

11,500
10,000
9,600
9,200
9,000

8,800
8,700
8,600
8,700
8,700

8,800
9,000
9,200
9,300
9,400

9,400
9,500
9,600
9,600
9,600

9,700
9,700
9,500
9,200
8,700

8,600
8,500
8,600
8.700
8,800

8,800
8,700
8,700
8,500
8,200

8,100
8,000
8,000
8,100
7,900

7,800
7,700
7,600
7,600
7,700

7,600
7,500
7,400
7,400
7,300

9,700 f,cuu 

334,900 255,800
10,800
15,000
8,600

.57

.65

,860 MEAN
,680 MEAN

8.252
9,700
7,200

.43

.50

10,190
15,340

7,200
7,300
7,300
7,300
7,300

7,300
7,300
7,200
7,200
7,200

7,200
7.100
7,100
7.100
7,100

7,100
7,000
6,900
6,800
6,700

6,600
6,600
6,600
6,500
6,500

6,500
6,500
6,400
6,400

201,300
6,941
7,300
6,400

.36

.39

MAX 34,
MAX 44,

6,400
6*300
6,300
6,200
6,300

6,400
6,400
6,500
6,600
6,700

7,000
7,300
7,500
7,700
8,100

8,600
9,100

10,100
11,800
14,600

18,100
22,700
27.800
34,100
36.200

38,300
38,300
37,500
35,700
32,800
30,200 

507,600
16,370
38,300
6,200

.86

.99

800 MIN
500 MIN

27,400
25,600
24,300
23,100
22,300

21,700
20,700
20,000
19,200
18,800

18,200
17,900
18,600
19,900
21,200

22,900
24,900
27,400
29,100
30*600

31.600
31,800
31,700
31,800
31,700

31,30O
31,000
30,900
30,100
29,800

765*500
25,520
31,800
17,900

1.34
1.49

2,600
3,450

28,700
28,200
27,600
27,000
26,500

26,700
26,700
27,200
27,200
27,000

26,500
25,700
25,200
24,500
24,400

23,900
23,600
22,800
22,100
21,200

20,200
19,400
18,400
18,600
18,600

18,200
17,900
17,300
17,000
17,700
17,300 

713,300
23,010
28,700
17,000

1.20
1.39

CFSM .53
CFSM .80

18,400
18,900
19,000
19,000
18,400

18,100
17,600
15,100
15,000
13,800

12,900
11,500
11,400
11,500
10,400

10,600
9,7OO
9,770
9,590

10,700

11,000
10,500
10,200
10,200
10,000

9,540
9,230
8,620
8,360
8,510

377,520
12,580
19,000
8,360

.66

.74

IN 7.
IN 10.

8,320
7,800
8,030
6,840
6,910

7,140
6,370
5,690
5,820
6,120

6,140
6,030
5,800
6,310
8*340

7,790
7,700
8,240
8,380
8,480

8,890
9,320

22,400
33,000
37,800

42,300
44,500
44,200
42 , 800
41,200
38,500

507,160
16,360
44,500
5,690

.86

.99

24
94

36,000
33,100
30*300
27,900
25,300

24, 100
23,900
24,500
26,300
26,300

26,500
25,000
24,100
23,000
22*800

21,900
20,900
19,700
18.600
17,900

17,500
17,500
17.100
16,100
17,700

19, 100
19,200
18,900
18,900
18,600
18,400

697,100
22,490
36,000
16,100

1.18
1.36

17,700
17,500
16*500
15,800
15,100

14,200
14,500
12,800
12,200
11,800

11,800
11,700
10,600
10,500
10,300

10,000
9,460
9,220
9,720
9,740

9,900
10,100
10,000
10,200
10,500

10,900
10.400
10,500
11,400
10,700

355,740
11,860
17,700
9,220

.62

.69
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05290000 Little Minnesota River near Peever, S. Dak.

LOCATION.—Lat 45°36 1 05", long 96°52'18", in SW^j sec.13, T.125 N., R.50 W., Roberts County, on right bank 
2 miles northwest of town of Browns Valley, Minn., 3.2 miles upstream from proposed Lake Traverse diver 
sion, 5.3 miles northeast of Peever, 7.2 miles downstream from Jorgenson River, and 8 miles upstream from 
Big Stone Lake.

DRAINAGE AREA.—447 sq mi.

PERIOD OF RECORD.—October 1939 to current year.

GAGE.—Hater-stage recorder. Altitude of gage is 1,000 ft (from topographic map). Oct. 1, 1939, to Mar. 20, 
1940, nonrecording gage at site 4.5 miles downstream at different datum. Mar. 21 to Apr. 12, 1940, non- 
recording gage at site 100 ft downstream at present datum. April 13 to Aug. 27, 1940, nonrecording gage 
at present site and datum.

AVERAGE DISCHARGE.—33 years, 46.4 cfs (1.41 inches per year, 33,620 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 2,180 cfs March 16 (gage height, 9.05 ft); minimum, 0.54 cfs 
Sept. 22, 23, 24 (gage height, 2.12 ft).

Period of record: Maximum discharge, 4,730 cfs Apr. 8, 1952 (gage height, 12.16 ft); maximum gage height, 
13.35 ft Mar. 25, 1943, from floodmark (backwater from ice); no flow at times in 1940, 1942, 1950, 1954, 
1957, 1959, 1963, 1968.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 1308: 1943(M).

OCT

DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FF_B MAR APR MAY JUN JUt AUG SEP

1
2
3
4
<3

6
7
fl
Q

10

11

12
13
14
1,5

1ft

17
18
19
?0

21
'?
?3
24
25

26
27
23
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM

IN,
AC-FT

CAL YR
WTR YR

.86
1.1
.94
.°2
.33

1.0
1.3
1.3
i.e
1.9

2.0
2.2
2.5
2.1
2.7

3.5
2.0
2.5
4.9
4.6

3.4
2.6
2.3
1.9
1.9

1.8
3.7
4.0
6.0
7,o
9.7

36.1.5
?.78
9,7
,33

.006

.007
171

1971 TOTAL
1,97? TOTAL

13 13
16 13
12 12
9.5 12
9.0 11

10 11
6.6 10
6.Q 10
6.6 9.4
6.6 9.0

6.5 3.3
6.9 8,4
7.5 p.o
3. 2 7. 6
8,3 7.2

11 6.3
15 6.4
33 6.0
30 5.6
26 5.2

21 5,0
19 4.«,
19 4.4
13 4,1
I 7 3.9

16 3.6
16 '.4
15 3.7
14 3.0
14 2.8

422.3 221,0
14,1 7.13

3? 13
6.5 2.6
.0? .02
.04 .02
339 433

9,062,40 MFAN
2*>,461..4H MEAN

2.5
2.4
2.2
?.l
?.o

1.9
i..e'
1.7
1.6
1.5

1.5
1.4
1.3
1 .3
1., 2

1.2
1.2
l.T
1.0
1.0

.98

.93

.90
,f>8
.34

,«1.
.73
.73
.76
.74
.74 

41.04
1.32
2.5
.74

.003

.003
91

24. P

7?. 3

.73

.72

.7?

.72

.72

.72

.72

.72

.72

.72

.72

.72

.73

.74

.74

.76

.78

.79

.83

.89

.92

.99
1.1
1.2
1.4

1.6
1.9
2.3
2.5

23.82
.<59
2.5
.72

.002

.002
57

MAX 410
MAX 1,910

2.7
3.1
3.7
4.3
5.2

6.0
7.1
3.0
3.6

23

95
250
450
550

1,000

1.910
1,170

800
559
450

407
422
313
273
234

213
1.32
160
165
157
147 

9,°88.7
322

1,910
2.7
.72
.93

19,310

MIN
MIN

136
133
139
135
117

114
120
119
107
109

112
129
229
204
166

146
138
126
119
108

107
122
138
129
121

III
102
99
97
99

3,331
123
229
97

.29

.32
7,600

.05 CFSM

.57 CFSf*

102
174
195
153
143

136
131
120
110
100

93
94

184
861
706

591
465
354
270
218

184
249
249
319
426

354
319
290
411 
439
349

8,7P9
284
861

93
.64
.73

17,430

.06 IN

.16 IN

268
215
174
144
121

105
93
84
76
69

61
56
51
48
43

39
37
36
42
63

55
46
40
36
32

31
29
27
24 
21

2,166
72.2

26fl
21

.16

.18
4,300

.75
2.20

19
16
14
12
11

12
12
10
10

8.7

8.0
8.0
7.6

11
8.7

7.5
7.4
6.9
7.1

15

11
13
21
29
39

50
45
37
30 
25
22

533.9
17.2

50
6.9
.04
.04

1,060

AC-FT 17,
AC-FT 52,

21
20
19
17
16

15
14
14
13
12

11
10
10
9.3
8.4

7.*
6.7
6.0
5.5
5.2

5.5
6.1
6.0
8.2
8.2

7.0
6.3
5.4
5.0 
4.5
4.4

307.1
9.91

21
4.4
.02
.03
609

980
490

3.8
3.5
3.3
3.0
2.6

2.6
2.5
2.0
1.8
1.6

1.4
1.3
1.4
1.2
1.3

1.2
1.3
.95
.83
.73

.62

.59

.57

.60

.76

.84

.92

.92

.98 

.86

45.97
1.53
3.8
.57

.003

.003
91

PEAK DISCHARGE (BASE, 450 CIS)

DATE
3-16
5-14

TIME G.HT.
1400 9.05
1500 6.63

DISCHARGE DAUB
2,180 5-25
1, 100 5-29

TIME
0545
1845

G.HT. DISCHARGE
4.81
4.90

467
490
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05291000 Whetstone River near Big Stone City, S. Dak.

130

LOCATION.—Lat 45°17'32", long 96°29'14", in SE^NWJj sec.18, T.121 N., R.46 W., Grant County, on right bank 20 
ft downstream from highway bridge, 1.5 miles west of Big Stone City, and 4.5 miles upstream from Big Stone 
Lake.

DRAINAGE AREA.—389 sq mi.

PERIOD OF RECORD.—March 1910 to November 1912 (no winter records), and March 1931 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 996.96 ft above mean sea level, adjustment of 1912. Mar. 8, 
1910, to Nov. 30, 1912, nonrecording gage 2 miles downstream at different datum. Mar. 18, 1931, to May 3, 
1939, nonrecording gage, at site 20 ft upstream at present datum. May 4, 1939, to Nov. 8, 1952, water-stage 
recorder at site 80 ft downstream at present datum.

AVERAGE DISCHARGE.—41 years (1931-72), 47.8 cfs (1.67 inches per year, 34,630 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 2,930 cfs Mar. 16 (gage height, 10.24 ft, backwater from ice), 
minimum, 0.90 cfs Oct. 1 (gage height, 1.30 ft).

Period of record: Maximum discharge, 6,870 cfs Apr. 8, 1969 (gage height, 14.32 ft, from floodmark); no 
flow at times in most years.

Maximum stage known, about 26 ft in June 1919, present site and datum, from information by local resident.

REMARKS.—Records good except those for period of no gage-height record and those for winter period, which are 
fair.

REVISIONS (WATER YEARS) .—WSP 895: Drainage area. WSP 1308: 1932 (M), 1935(M).

GE, IN CUBIC P EFT PFR S^CHND, WAT6<? YEAR OCTOBER 1971 TO SEPTEMBER 1972

TAY

,
•}

1
u
5

*,

7
9
Q

-.0

11\->
J-»
] 4

15

1<S
17
IP
19
70

21
??
23
24
25

?6
77
*9

29
30
31

TOTAL
MEAN
MAX
MIN
CFS*
IN.
AC-FT

C4L YR
WT(? YR

DATE
11-18
3-16
3-22
4-13
4-23
5-2

OCT

1,4
?.4
6,3
4.3
?,fl

1.9
1.4
1,4
1.6
3.9

1.5
1.9
1.6
2.1
2.0

28
•?q

1 7
12
12

11
10
o.O
7.4
5.6

5.6
170
110
140
125
115 

840.0
27.1
'70
1.4
.07
.08

1,670

N1V

i 01
QO
75
%0
51

34
56
?«;

30
?6

24
'3

23
23
?4

35
97

257
POP
1 70

169
120
151

75
72

70
68
6?
62
60

?,349
7R.3

257
23

.20

.22
4,660

DFC

59
57

56
54
52

51
4P

48
40
47

46
45
44
44
43

43
42
41
40
39

39
38
37

37
36

36
35
35•»4

33
33 

1,341.
43.3

59
33

.11

.13
2,660

1971 TOTAL 20,648.0 MFAN
1972 TOTAL 57,575.1 MEAN

TIME
1030
1430
0400
1200
0800
2245

PEAK

G. H.
4.13

10.24
8.43
8.96
4.21
6.65

JAN

32
•J7

31
30
2"

?5
23?•»

22
22

?2
21
21
20
'8

15
14
14
14
14

13
13
13
13
13

13
14
14
1.3
12
12 

585
18,9

32
12

.05

.06
1 ,160

56.6
141

DISCHARGE (BASE,

DISCHARGE
290

2,930
1,960
2,330

319
1,040

DATE
5-14
5-26
5-29
6-20
7-9
7-26

FER MAR

12 9.4
12 8,0
12 8.0
12 7.5
12 7.1

12 8.4
11 12
10 14

<?.3 15
8.4 55

8.4 320
9.9 630

12 940
12 1,090
13 1,500

13 2,600
12 1,420
11 702
13 430
13 342

13 639
13 1,440
12 549
11 299
11 236

1 0 193
10 172
10 146
10 142

—————— 146
_ .-— — _ 1 UU i f ̂

327.5 14,309.4
11.3 462

13 2,600
3.4 7.1
,03 1.19
.03 1.37
650 28,330

MAX 1,600 MIN 1.
MAX 2,600 MIN 1*

200 CFS)

TIME G. H.
2130 9.26
0145 6.11
1630 8.36
1315 5.84
1515 4.56

Unknown 5.16

APR

132
115
120
128
119

108
108
115
107
95

106
219

1,670
812
380

259
211
185
164
148

149
222
305
236
185

156
142
134
139
1 Afl£OO

7,136
238

1,670
95

.61

.68
14,150

4 CFS* .
4 CFSM .

MAY

201
546
714
378
264

212
1B5
167
151
137

125
122
172

1,530
1,600

669
402
292
221
176

152
145
184
538
726

711
438
561

1,460
1,240

794

15,213
491

1,600
122

1.26
1.45

30,170

15 IN 1.
36 IN 4.

JUN

432
303
236
192
164

146
13*
122
115
104

98
93
B5
77
6B

62
58
59
97

489

359
211
160
129
106

89
79
72
61
53

4,453
148
489

53
.38
.43

8,830

97
93

JUL

47
43
40
37
34

32
32
53

225
258

145
103

83
70
60

52
44
44
45
45

50
46
47
47
50

530
400
290
230
i on10 V

139

3*501
113
530
32

.29

.33
6,940

AC-FT 40
AC-FT 102

AU6

120
100

85
70
64

56
49
46
44
42

38
36
35
33
30

28
26
24
22
21

20
21
21
22
22

22
24
21
20
19
17

1,198
38.6

120
17

.10

.11
2,380

,960
,300

NOTE. — No gage-height record July

DISCHARGE
2,520

818
1,890

732
380
530

to Aug.. 14.

SEP

16
15
15
15
14

14
13
12
12
12

12
11
16
12
11

9.9
9.0
8.4
8.9
9.2

8.1
7.5
7.1
7.1
7.1

7.4
7.3
7.8
8.4

10

323.2
10.8

16
7.1
.03
.03
641

14
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05291500 Big Stone Lake at Ortonville, Minn.

LOCATION.—Lat 45°18'18", long 96°26'57", in NW^SW^s sec.9, T.121 N., R.46 W., Big Stone County, at powerplant 
intake at west edge of Ortonville, 0.5 mile north of concrete dam at outlet, 0.5 mile southwest of Orton 
ville.

PERIOD OF RECORD.—March 1937 to current year.

GAGE.—Nonrecording gage read once a day. Datum of gage is 957.69 ft above mean sea level, datum of 1929.
Prior to Sept. 17, 1947, nonrecording gage at site 0.5 mile south at same datum. Sept. 18, 1947, to June 30, 
1963,. water-stage recorder at site 0.5 mile south at same datum. Sept. 21, 1959, to June 30, 1963, supple 
mentary nonrecording gage read once daily, at present site and datum.

EXTREMES.—Current year: Maximum gage height observed, 9.72 ft Mar. 23; minimum observed, 6.10 ft Nov. 4.
Period of record: Maximum gage height, 12.73 ft Apr. 17, 1952; minimum observed, 3.53 ft Mar. 2, 1957 

(strong upstream wind in channel). Minimum observations of 3.10 ft Mar. 2, 1940 and 2.20 ft Nov. 20, 1940 at 
spillway site are the result of blockage of channel to spillway by ice and snow and do not represent lake 
elevations.

REMARKS.—Reservoir is formed by natural lake with concrete dam at outlet. Fixed crest of dam is at elevation 
963.64 ft, with one 5-foot and two 2.5-foot gates with lowest sill at elevation 958.40 ft (all elevations are 
referred to datum of 1929).

Silt barrier dam 700 ft upstream in outlet channel of lake completed July 7, 1958; crest elevation, 
963.6 ft. Supplementary nonrecording gage readings used for stages below crest of silt barrier to June 30, 
1963. Water level subject to fluctuation caused by wind action.

GAGE HEIGHT, IN FEET, OCTOBER 1971 TO SEPTEMBER 1972

Oct 31 6 87 *eb. 29 .............. 7.41 June 30 .............. 7.62
Nov. 30 ......!*!..... 7.45 Mar. 31 .............. 9.15 July 31 .............. 7.91
Dec. 31 .............. 7.52 AP*. 3° .............. 7.95 Aug. 31 .............. 7.48
Jan. 30 .............. 7.54 May 31 .............. 8.90 Sept. 30 .............. 6.90

NOTE.—Gage-height record other than that shown above is available.
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05292000 Minnesota River at Ortonville, Minn.

LOCATION.—Lat 45°17'44", long 96°26'38", in NE^jNW^ sec.16, T.121 N., R.46 W., Big Stone County, on left bank 
400 ft downstream from bridge on U.S. Highway 12 and 1,300 ft downstream from dam at outlet of Big Stone 
Lake, at Ortonville.

DRAINAGE AREA.—1,160 sq mi, approximately. 

PERIOD OF RECORD.—February 1938 to current year.

GAGE.—-Hater-stage recorder. Datum of gage is 956.38 ft above mean sea level, datum of 1929. Prior to Mar. 31,
1939. nonrecording gage on downstream side of dam 1,300 ft upstream at datum 1.31 ft higher.

AVERAGE DISCHARGE.—34 years, 116 cfs (84,040 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,210 cfs May 29 (gage height, 9.41 ft); minimum, 1.3 cfs Sept. 30 
(gage height, 1.15 ft).

Period of record: Maximum discharge, 3,060 cfs Apr. 13, 1952 (gage height, 12.92 ft); no flow Dec. 13,
1940.

REMARKS.—Records good except those for winter periods, which are fair. Some regulation by Big Stone Lake 
(see preceding page).

REVISIONS (WATER YEARS).—WSP 895s 1939. WSP 1508: 1942 (yearly mean).

OISCHARGF., IN CUBIC FEET PCR SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT NOV DEC JAN FFB MAR APR MAY JUN JUL AU6 SEP

I
?
3
4
S

6
.7
8
9

1.0

11
12
1 3
14
IS

16
'7
1.8
10

?0

2'.

22
?3
?4
•>s

26
?7

28
79

10
31

TOTAL
^PAN
WX
MIN
iC-PT

CAL YR
WTQ YP

37
33
42
34
40

30
29
46
35
27

28
?1
22
33
34

55
41
21
38
30

33
34
31
25
'3

27
59
19
16
1.9
?.<S 

98?
3! .7

59
16

1 , 9 50

i°7J TOTAL
197? THfftL

11.
17
17
8.7

42

57
8.2
7.2
7.2
7.1

6.6
6.6
6.8
6.9
6. 9

70
11
24
11
42

26
6.5

1?
15
\*

34
34
43
46
44

5<52.7
1 0. 8

57
6.5

1 ,180

23,341
80,523

45
43
42
50
59

60
60
60
60
61

61
61
61
61
60

60
60
60
5«
59

58
58
57
57
56

«i6
55
54
<!4

53
52 

1,752
56.5

61
42

3,480

,7 MEAN
.5 CFAN

5?
51
50
50
49

49
48
47
47
47

47
47
46
45
45

4?
40
39
38
38

18
38
37
37•*7

37
37
37
37
37
37 

1 ,326
42.8

52
37

2,630

77.6
245

37
37
36
36
36

36
36
•*5

35
35

35
35
35
35
35

35
35
?5
35
34

34
34
34
34
33

33
32
31
31

1,004
34.6

37
31

1,990

MAX 414
"AX 1,160

30
?8
26
24
21

19
17
14
12
11

20
50

200
350
380

710
1,040
1,050
1,030

074

095
1,040
1 ,040
1,000

968

941
906
915
946
905
8^3 

16,535
533

1,050
11

32,900

MIN 6.
"IN 1.

B34
797
77*
739
712

682
660
632
612
630

675
690
772
748
755

740
775
732
675
742

900
930
891
815
715

700
680
658
632
612

21,918
731
939
612

43,470

5 AC-FT
6 AC-FT

582
682
750
688
646

720
608
539
315
133

107
158
207
353
487

518
594
675
822
820

798
822
897
966

It 000

1,000
990

1,060
1,150
1,160
1,130 

21,377
690

1,160
107

42,400

56,220
177,600

1,090
1,050
1.010

919
898

828
745
722
670
558

533
507
485
501
391

323
270
280
444
477

311
301
285
282
283

234
172
184
168
164

15,085
503

1,090
164

29,920

148
67
85
48
38

35
40
45
54
59

78
117
76

100
83

75
84
63
43
95

67
83
92
86
58

126
171
221
307
554
562

3,760
121
562
35

7,460

493
528
456
404
372

464
368
430
305
276

245
120
115

57
17

17
16
17
15
15

45
31
17
17
16

16
15
15
14
13
23

4.952
160
528
13

9.820

13
13
12
12
12

14
11
11
10
10

8.8
8.3
8.3
8.1
7.9

8.2
7.3
7.3
6.9
8.8

13
10
2.3
2.4
2.5

2.4
2.1
2.4
2.2
1.6

238.8
7.96

14
1.6
474
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05293000 Yellow Bank River near Odessa, Minn.

133

LOCATION.—Lat 45°13 f 35", long 96O21'12", in SE^SE% sec.l, T.120 N., R.46 W., Lac qui Parle County, on left bank 
ISO ft downstream from highway bridge, 2.5 miles southwest of Odessa, and 4.5 miles upstream from mouth.

DRAINAGE AREA.—396 aq mi.

PERIOD OP RECORD.--October 1939 to current year.

GAGE.—Water-stage recorder. Datum of gage is 953.34 ft above mean sea level, datum of 1929 (Corps of Engin 
eers bench mark). Prior to Aug. 28, 1940, nonrecording gage at site 150 ft upstream at same datum.

AVERAGE DISCHARGE.—33 years, 60.2 cfs (2.05 inches per year, 43,610 acre-ft per year).

EXTREMES. Current yeart Maximum discharge, 2,530 cfs Apr. 13 (gage height, 10.88 ft); minimum, 2.7 cfs Oct. 1, 
2, (gage height, 1.75 ft).

Period of record: Maximum discharge, 6.970 cfs Apr. 9, 1969 (gage height, 19.07 ft, from floodmark); no 
flow Jan. 26 to Feb. 8, 1940, Jan. 8, 9, 1942, Jan. 25 to Feb. 25, 1959, Feb. 11 to Mar. 9, 1965.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS) .—WSP 1388: 1947 (M) , 1950.

DISCHARGE, IN CUBIC *EET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEE MAR MAY JUK JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YP
HTH YR

3.2 338
3.4 356
3.7 278
4.3- 210
4.9 161

4.3 113
5,6 112
5.6 110
5.2 103
4.9 81

4.9 69
4.6 64
4.3 61
4.0 61
4.9 60

29 67
54 113
67 535
77 538
67 428

52 370
45 310
37 265
30 230
25 200

?2 180
35 170
53 160
73 150

124 145

1,040*8 6,038
33.6 201

178 538
3.2 60
,08 ,51
.10 ,56

2,060 11,980

1971 TOTAL 23,359
1972 TOTAL 69,039

'.35
128
120
113
108

101
95
90
84
80

75
71
67
63
59

57
55
53
50
48

4*
45
43
41
39

?«
36
35
33
32 
31

2,071
66» f>

135
31

,17
»19

4,110 1

,1 MEAN f

30
28
27
26
25

24
2?
22
?2
21

21
20
19
19
18

18
1. P
IP
17
17

'7
16
16
16
'6

16
16
16
1 5
* s

607
19.6

30
15

,05
,0*.

,200

4*1
,6 MEAN J.P°

PEAK DISCHARGE (BASE,

DATE
11- 1
11-18
3-16 
3-22
4-13

TIME G. H. DISCHARGE
1815 4.58
2200 5.22
2230 9.78 
1330 8.52
2400 10.88

411
580

2,060 
1,SBO
2,530

DATE
4-23
5- 3
5-15 5-31
7-28

15
15
1,5
15
15

15
15
15
15
15

15
15
15
15
15

15 .
15
14
14
14

14
14
14
14
1A

14
14
14
14

423
14,6

15
14

• C4
.04
939

MAX 957
MAX 2,000

300 CFS)

TIME
1230
0815
1145 
0245
1115

14
14
14
15
15

16
19
22
36
79

135
250
460
820

1,300

1,820
1,520

835
570
512

531
1,280

865
489
375

302
255
224
212
2101*1

13,400
432

1,820
14

1.09
1,25

26,5RO

I* IN !
"IN 3

G. H.
5.11
7.33
7.32 

10.73
6.29

175
156
1*6
139
134

131
136
134
131
125

125
186

1,350
1,730

793

545
418
330
280
244

244
327
535
445
345

286
246
224
228
250

10,538
351

1,730
125
.88
,98

20,900

,7 CFSM
•2 CFSM

DISCHARGE
578

1,220
1,190 
2,440

858

284
474

1,080
698
548

438
354
303
266
238

214
201
222
450

1,070

770
538
430
321
254

226
206
?36
390
628

1,100
1 ,040
1,370
1 ,760
2,010
2,0«0

20,209
652

2,090
201

1.64
1..P9

40,080

,16 IN
.47 IN

1,210
813
640
513
416

343
303
285
250
225

200
161
150
130
112

106
98
94

106
113

150
145
136
124
109

97
95
97
86
a ro V,

7,387 4
246

1.210
80

.62
>6<i

14.65C 9

2.19 AC-FT
6,45 AC-FT

74
67
63
59
56

53
52
81

115
128

136
140
100

80
73

69
64
58
54
52

68
86

1?2
113
94

347
495
810
580
375
274

,938
159
810

52
.40
.46

,790

46,
136.

216
184
159
136
118

104
94
89
79
73

68
63
58
55
51

44
39
37
35
32

29
31
29
32
31

32
31
29
27
26
22

2.053
66.2

216
22

.17

.19
4,070

410
900

20
19
17
16
16

15
13
13
13
12

12
11
11
11
9.7

10
11
9.5
9.8
8.0

9.0
9.0
8.0
7.4
6.8

7.7
8.6
7.9
6.4
7.0

334.8
11.2

20
6.4
.03
.03
664
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O5294000 Pomme de Terre River at Appleton, Minn.

LOCATION.—Lat 45°12'10", long 96°01'20", in SW^NWij sec.14, T.120 N., R.43 W., Swift County, on left bank 60 ft 
upstream from bridge OB U.S. Highway 59 and State Highway 119 at Appleton and 8 miles upstream from mouth.

DRAINAGE AREA.—905 sq mi, approximately.

PERIOD OF RECORD.—March 1931 to September 1935 (no winter records), October 1935 to Current year. Prior to 
October 1953, published as "near Appleton."

GAGE.—Water-stage recorder and concrete control. Datum of gage is 978.00 ft above mean sea level, datum of 
1929. Prior to Dec. 22, 1952, nonrecording gage at site 4 miles upstream at datum 25.17 ft higher.

AVERAGE DISCHARGE.—37 years (1935-72), 105 cfs (1.58 inches per year, 76,070 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,290 cfs Mar. 22 (gage height, 7.65 ft); minimum discharge, 20 cfs 
Mar. 2 (gage height, 4.40 ft).

Period of record: Maximum discharge, 5,520 cfs Apr. 11, 1969 (gage height, 13.78 ft); maximum gage height, 
14.58 ft Apr. 9, 1969 (backwater from ice); no flow for several periods.

REMARKS.—Records good except those for winter periods, which are fair. Flow affected by lakes above station. 
Occasional regulation at low flow by old milldam 500 ft upstream.

REVISIONS (WATER YEARS).—WSP 1308: 1931(M), 1937(M).

OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAP OCTOBER 1971 TO SEPTEMBER 1«72 

MOV DEC JAN FEtl MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

40 369
37 328
35 278
35 255
35 231

35 158
35 72
34 121
35 199
34 184

34 199
34 176
33 157
32 151
35 152

68 167
86 194
94 252
92 276
88 266

80 239
79 107
77 109
75 110
72 111

69 108
81 102
105 133
155 170 
165 158
236 —————

2,145 5,532
69.2 184
236 369
32 72

.08 .20

.09 .23
4,250 10,970

1971 TOTAL 37,395
1972 TOTAL 93,345

164
165
162
162
155

146
137
118
102
122

132
127
115
110
113

104
100
97
98
103

97
99
95
89
93

90
99
93
96
Q£,"o
QOoo 

3,567
115
165
88

.13

.15
7,080

MEAN
MEAN

PEAK DISCHARGE

DATE

11- 1
11- 9
11-21
3-22
4-14
4-24
5-15

TIME G. H. DISCHARGE

1315 5.94
1715 5.49
0830 5.73
2245 7.65
1500 6.78
0400 6.59
0545 6.11

384
226
313

1,290
814
710
450

88
82
75
84
85

79
73
73
72
71

69
70
67
61
61

63
64
64
62
60

56
63
58
60
43

43
49
41
32 
41
/if*
HO

1,955
63.1

88
32

.07

.08
3,880

102 MAX
255 MAX

42
42
39
41
42

38
32
33
31
32

37
39
40
40
36

31
31
29
25
23

23
23
26
26
28

27
27
29
30

942
32.5

42
23
.04
.04

1,870

567
1,240

28
26
30
28
30

38
38
36
38
39

44
58
62
82
189

400
901
.110
,170
,100

,060
,210
,240
,130
,020

974
909
812
747
710 
&c^ODJ

15,912
513

1,240
26
.57
.65

31,560

MIN 14
MIN 23

603
555
530
501
465

445
421
398
365
374

371
404
562
780
762

727
682
629
580
535

533
567
670
689
648

598
551
516
495
4. 7 A
*T 9 O

16,452
548
780
371
.61
.68

32,630

CFSM .11
CFSM .28

461
448
443
424
405

391
3S2
366
352
345

330
321
338
392
441

401
355
330
309
293

358
461
564
649
683

689
681
669
677 
715
721

14,394
464
721
293
.51
.59

28,550

IN 1.54
IN 3.84

718
717
699
676
646

608
571
529
490
449

414
385
361
333
312

296
278
276
292
311

310
302
291
274
258

244
247
371
295 
256

12,209
407
718
244
.45
.50

24,220

AC-FT
AC-FT

233
217
206
193
181

172
167
232
246
191

166
206
241
210
212

192
186
176
171
166

219
312
290
241
214

511
730
742
572 
473
531

8,799
284
742
166
.31
.36

17»45Q

74,170
185,100

462
410
377
351
329

322
326
326
329
307

292
277
267
258
245

234
226
214
208
197

189
210
221
216
206

200
195
186
177 
166
157

8,080
261
462
157
.29
.33

16,030

153
151
145
141
136

136
129
125
122
118

116
114
116
116
112

110
106
104
100
102

100
97
95
91
87

88
90
88
86
a/.O"r

3,358
112
153
84

.12

.14
6,660

(BASE, 200 CFS)

DATE
5-31
6-28
7- 8
7-14
7-22
7-27

TIME
0515
0530
1915
0130
1815
2400

G. H.

6.63
6.03
5.62
5.62
5.94
6.71

DISCHARGE

732
422
271
271
388
786
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05300000 Lac qui Parle River near Lac qui Parle, Minn.

LOCATION.—Lat°44 59'42", long 95°55'09", in SW^SW^s sec.27, T.118 N., R.42 W., Lac qui Parle County, on right 
bank 40 ft downstream from highway bridge and 0.5 mile southwest of village of Lac qui Parle.

DRAINAGE AREA.—983 sq mi.

PERIOD OF RECORD.—April 1910 to November 1914; March 1931 to current year (winter records incomplete prior to 
1934). Published as "at Lac qui Parle," 1910-14.

GAGE.—Water-stage recorder. Datum of gage is 951.98 ft above mean sea level (Minnesota Highway Department 
bench mark). Apr. 27, 1910, to Nov. 15, 1914, nonrecording gage at site 2 miles downstream at different 
datum. Mar. 17, 1931, to Mar. 9, 1937, nonrecording gage at site 40 ft upstream at present datum.

AVERAGE DISCHARGE.—41 years (1912-13, 1931-32, 1933-72), 125 cfs (1.73 inches per year, 90,560 acre-ft per 
year).

EXTREMES.—Current year: Maximum discharge, 4,090 cfs June 1 (gage height, 11.08 ft); minimum discharge 6.2 cfs 
Oct. 8 (gage height, 0.48 ft).

Peridd of record: Maximum discharge, 17,100 cfs Apr. 10, 1969 (gage height, 18.94 ft, from floodmark); 
maximum gage height, 19.37 ft Apr. 9, 1965, from floodmark, backwater from ice; no flow at times in several 
years.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1912(M) , 1935(M).

DISCHARGE, IN CUBIC FEET P£P SECOND, WATER YEAW OCTOPFP 1971 TO SfPJl^ft^

D«Y

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WT» YR

OCT

6.7
8.5
7.9
7.3
7.1

7.1
7.1
6.4
7.9
8.2

7.9
11
8.7
7.5
6.9

10
21
18
18
17

14
20
20
18
14

13
14
34
61 

131
154

693. "2 5
22.4
154
6.4
.02
.03

l,37o 11

1971 TOTAL
1972 TOTAL

•MOV

176
210
180
169
160

150
129
144
125
120

109
102
98
95
91

104
138
198
308
340

318
270
228
235
243

248
250
250
250 
248

,686
190
340
91
.19
.22

,280

53,690
108,729

DEC

243
235
225
212
200

190
170
160
140
130

115
110
100
93
86

81
78
76
75
74

72
71
70
67
66

60
57
56
54 
50
45

3,461
112
243
45

.11

.13
6,860

. 1 MEAN

.2 MEAN

JAN

41
38
35
34
33

32
31
30
27
25

21
IV
16
14
12

11
11
11
11
11

11
11
11
11
11

11
11
11
12

12

587
18.9

41
11

.02

.02
1,160

147 MAX
297 MftX

FEB

12
\^
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
13
13
13

13
13
13'13

13

13
13
13
13

360
12.4

13
12

.01

.01
714

1,520
4,030

MAP

13
14
14
14
14

14
15
15
16
18

35
93

32 n
5HO
829

950
1,160
1,200
1.150
1.050

980
928
885
774
641

565
489
430
400 
366
344

14,316
462

1,200
13

.47

.54
28,400

MIN 6.4
MIN 6.4

APR

317
?94
27*
260
?51

241
241
234
?27
226

226
305
589

1,000
1,200

987
817
695
616
544

530
639
74 P.
851
818

714
607
534
509
513

16,011
534

1.200
226
.54
.61

31,760

CFSM
CFSM

MAY

5t>4
b66

1.060
1,410
1.350

1,100
977
8f>l
764
671

593
533
518
572
768

953
897
739
638
560

494
466
524
586
704

764
1,200
1,650
2,410
3,090
3,650 

31,732
1,024
3,650
466
1.04
1.20

62,940

.15 IN

.30 IN

JtJN

4.030
3,600
3,040
?.410
1,900

1.580
1,320
1,100

9 r'l

742

617
523
457
444
365

328
305
282
277
?75

?P2
286
?78
?53
232

215
206
192
175
165

26,780
P93

4,030
165
.91

1.01
53,120

2.03 AC-FT
4.11 AC-FT

» 1972

JUL

156
146
136
125
115

107
105
113
121
131

146
150
129
118
112

107
107
104
98
96

120
158
204
239
206

216
259
248
250
221
217 

4,760
154
259
96

.16

.18
9,440

106,500
215,700

AUG

220
200
?00
POO
184

178
168
160
157
148

136
134
128
122
114

103
90
79
67
60

56
67
68
70
70

75
74
68
67
62
56 

3,581
116
220
56
.12
.14

7,100

SEP

50
44
41
37
36

35
34
30
30
29

30
30
28
28
25

24
23
22
20
20

18
17
16
15
15

15
14
14
12
10

762
25.4

50
10

.03

.03
1,510
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05301000 Minnesota River near Lac qui Parle, Minn.

LOCATION.—Lat 45°01'17", long 95°52'05", in NW^sNE^ sec.24, T.118 N., R.42 W., Chippewa County, on left bank 
200 ft downstream from dam at Lac qui Parle Outlet, 2.4 miles northeast of village of Lac qui Parle, and 
3.5 miles west of Watson.

DRAINAGE AREA.—4,050 sq mi, approximately. 

PERIOD OF RECORD.—October 1942 to-current year.

GAGE.—Water-stage recorder. Datum of gage is 900.00 ft above mean sea level, datum of 1929 (levels by Corps 
of Engineers). Prior to Nov. 10, 1944, at datum 0.20 ft lower.

AVERAGE DISCHARGE.—30 years, 660 cfs (478,200 acre ft per year).

EXTREMES.—Current year: Maximum discharge, 8,510 cfs June 3 (gage height, 35.50 ft); minimum discharge, 109 
cfs Oct. 1, 2 (gage height, 20.96 ft).

Period of record: Maximum discharge, 29,400 cfs Apr. 12, 1969 (gage height, 39.75 ft); no flow Nov. 17, 
1942, Sept. 29, 1947, Oct. 19 to Nov. 18, 1951, Nov. 24, 1952.

REMARKS.—Records good except those for winter periods, which are fair. Part of flow from 2,050 square miles 
of Chippewa River basin at times diverted into Minnesota River above station. Some regulation by Big Stone 
Lake since Apr. 17, 1937, Lac qui Parle since January 1938, and Marsh Lake since Nov. 1, 1939.

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL Y«
WTR YK

114
115
122
119
127

122
264
307
123
118

119
116
117
lid
117

129
139
13«
161
281

<*95
598
a05
788
768

759
802
778
759
759
771 

11.048
3b6
805
114

21.910

768
1.020
1.510
1.510
1,480

1.470
1,330

792
718
660

495
492
490
488
467

490
550
756
876
930

938
938
992

1,160
1,250

1,250
1,250
1,240
1.220
1,160

28,710
957

1,510
487

56,ybO

1971 TOTAL 218. S6b
1972 TOTAL 530,833

1,030
1,110
1,040

883
880

8<tO
800
770
740
710

690
660
640
610
590

572
540
530
530
520

490
329
320
320
315

315
310
280
210
200
1 QM
1 7O

17,972
580

1,110
198

3b,b50

MEAN
MEAN

197
196
196
196
196

196
195
195
195
195

196
200
230
260
260

260
263
264
256
247

249
240
246
250
255

255
255
255
255
255
254 

7,162
231
264
195

14,210

b99
1,450

2bl
229
199
187
184

182
189
184
189
187

16<*
122
122
121
125

122
120
121
120
119

117
121
119
120
119

119
118
118
118

4,30b
148
251
117

8,540

MAX 3,400
MAX 8,390

116
118
118
118
119

134
187
198
206
205

200
201
356
858

1,370

1,580
1,670
1,9*0
2,400
3,210

3,760
4,020
4,220
4,320
4.420

4,470
4,410
4,300
4,1<*0
3 _ QQ fl» "OU

3,830 

61.174
1,973
4,470

116
121,300

MIN 20
MIN 114

3,680
3,540
3,430
3.330
3,250

3,170
3,100
3,020
2,950
2,870

2,800
2,750
2,780
2,860
2,990

3,110
3,220
3,300
3,330
3,330

3,360
3,440
3,550
3,690
3,770

3,810
3,820
3,770
3,690
3,600

99,310
3,310
3,820
2,750

197,000

AC-FT
AC-FT

3,500
3,520
3,520
3,560
3,590

3,680
3,600
3,560
3,490
3,400

3,300
3,250
3,200
3,160
3,100

3»090
3,080
3,050
3,010
2,670

2,310
2.180
1,710
1,380
1,560

1,760
2,200
2,950
3,970
4,930
6,180 

97,460
3,144
6,180
1,380

193,300

433,500
1,053,000

7»050
7,840
8,390
8,100
7*850

7»500
7,020
6*570
6*110
5*600

5*180
4*650
3*820
3*340
3*210

2*780
1,690
1.770
2*180
2,220

2,120
2,070
2,010
1*960
1,910

1*840
1,800
1*780
1*710
1*660

1^:1,730
4*058
8,390
1,660

241,500

,600
,550
,500
,440
,380

,340
,310

1,290
1,270
1,250

1,220
1*230
1,210
1,150
1*020

1,000
935
831
795
720

725
729
737
747
756

849
1,080
1,150
1,260
1*300
1*310

34,684
1,119
1*600

720
68*800

1.410 792
1*410 762
1.220 737
1*430 719
1*480 624

1*560 454
1*400 395
1*320 341
1.300 339
1,290 338

1*330 335
1*320 286
1*300 231
1*410 230
1*480 228

1*440 228
1*390 228
1*320 228
1*260 228
1*200 195

1*160 139
1.140 137
1*080 137
1*040 135
1*000 135

976 132
936 133
904 130
867 131
ttJ>«5 1 ?QOC3 i C. —

38*021 9*256
1*226 309
1,560 792
823 129

75*410 18*360
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05304500 Chippewa River near Milan, Minn.

137

LOCATION.—Lat 45006 1 39 M , long 95°47'57", in SE^SE^s sec.16, T. 119 N., R.41 W., Chippewa County, on right bank 
800 ft upstream from bridge on State Highway 40, 2.0 miles upstream from small tributary, and 5.5 miles east 
of Milan.

DRAINAGE AREA.—1,870 sg mi. approximately. 

PERIOD OP RECORD.—March 1937 to current year.

GAGE.—Water-stage recorder. Datum of gage is 959.69 ft above mean sea level, datum of 1929. Prior to June 15, 
1942, nonrecording gage on bridge 800 ft downstream at same datum.

AVERAGE DISCHARGE.—35 years, 265 cfs (1.92 inches per year, 192,000 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 3,520 cfs Mar. 21 (gage height, 7.86 ft); minimum discharge, 74 cfs 
Oct. 8 (gage height, 1.59 ft); minimum gage height, 1.59 ft Oct. 8, 9, 10, 12, 14, and 15.

Period of Record: Maximum discharge, 11,400 cfs Apr. 9, 1969 (gage height, 15.45 ft); no flow at times 
during 1940.

REMARKS.—Records good except those for winter periods, which are fair. Flow regulated by several small lakes 
above gage.

REVISIONS (WATER YEARS).—WSP 1145: Drainage area.

DISCHARGE, IN CUBIC FPFT PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

UAY

1
2
3
4

5

6
7
8
9

10

11
12
13
14
15

16
17
IP
19
20

21
22
23
24

25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFS^I
IN.
AC-FT

CAL YR
WTR YR

HCT NCV

85 353
91 783
85 722
83 68?
83 651

80 556
77 396
75 1 ,000
78 954
78 797

78 5' 6
78 47?
83 459
79 454
82 443

1.26 477
?«9 663
'.25 887
23t 952
?36 8P<3

221 791
?15 650
209 560
208 560
209 562

212 563
242 590
315 ->77
346 570
4TO 562

5,597 19,5«5
1.81 653
783 1,000

75 396
olO >35
.11 ,39

11,100 38,350

1971 TOTAL 125,
T972 TOTAL 2?5,

OFC

•556
550
550
546
547

546
542
54'
540
54Q

539
538
523
522
513

49"?

4«0

460
442
428

412

399
?83
370
358

349
340
330
320
310
305 

14,779
461
556
305
,25
» ?3

?%?20

073 MFAM
<tG3 wca\i

PEAK DISCHARGE

DATE

11-1
11-8
11-19
3-21
4-13

TIME G. H.

0315 3.66
1230 4.71
0130 3.87
2215 7.86
1615 5.97

DISCHARGE

868
1,440

968
3,520
2,140

J4N

?00
?Q?
232
•J73

269

'62
'60
25<?
25*
?50

240
?29
210
200
190

1QO
'7?

1 (• 5
1 57

149

* 4?.

13?
1.26
1 20
II*

1 0°
10'«

10?
i no

r»Q

97 

5, =I3 T
^ Q <\

3DO
OT

< * 0
•> 12

ii, .^O

m -MX '
78 \ -MX 3

(BASE. 400

DATE

4-22
5-23
6-21
7-13
7-27

FF.B

<??
94
S3
91
89

fip
P7
66
85
S4

83
82
61
ei
eo

79
79
78
78
78

78
78
78
78
78

7"

7R
78
7"

:,393
82,5

°5
7<>

o C4
.C5

4,7 C C

,490
,040

CFS)

TIME

1900
1945
0415
0430
1315

MAR

78
78
78
79
80

81
85
90
98

1:0
128
148
131
240
320

<,50
500

920
1,200
1 ,460

?,970
2,720
1,930
i ,790
1,720

1. ,660
1,580
T.500
i. ,490
1,440

1,3«0 

26,664
960

2.97C
73

.46

.5*
52,«<>o

^IN 34
«IN 75

G. H.

6.70
7.05
4.64
3.35
7.43

APR

1,320
1,290
1,280
1,230
1,220

l,?10
5,1.90
1,130
1 ,180
1,370

1,170
i",300
2,010
1,890
1,700

1,630
1,610
1,570
1,530
1,430

1,590
2,440
2,430
2,180
2,010

1,890
1,780
1,710
1,670
1,640

47,500
1,583
2,440
1,170

,.35
>94

94,220

CFS M 9l 3
CFSM .42

DISCHARGE

2,610
2,870
1,370

663
3,120

MAY

1,620
1,760
l,7fO
1,640
i ,550

1,500
1,460
1,400
1,350
1,300

1,250
1,210
1,2«0
1,490
1,520

T ,400
1,320
i ,250
1,190
1,150

1,370
1 ,940
2, SCO
2,730
2,400

2,090
1,990
2,250
2,410
2,550
2,490 

53.1PO
1,715
2,730
1,150

> "5'
1.06

105,500

IN 2 0 49
IN 5,69

JUN

2,310
2.15C
2,010
1,900
1,790

1.70C
1,610
1.55C
1 ,47C
1,39C

1,320
1.260
1,210
1,1.60
1,090

1,030
979
950
958

1.07C

1,310

1,100
906
952
92?

883
95C
821
852
7 7 r
1 ' V

3P.362
1,279
2,310

77C
.68
.76

76,090

AC-FT
AC-FT

JUL

704
654
624
592
565

533
502
547
606
568

520
531
650
610
577

541
526
512
495
476

606
801

',120
1,420
1,160

1,070

3,040
2,680
2,160
i. ,890
1,910 

30,140
972

3,040
47 6
.52
.60

59,780

248,100
566,900

AUG

2,150
1,820
1,590
1,430
1,290

1,220
1,180
1,150
1,110
1,020

952
896
946
809
766

728
690
663
638
608

595
609
611
631
650

667
679
674
654
ft^fl

626

28,599
922

2,150
595
.49
.57

56,710

SEP

611
599
585
574
562

556
541
525
515
510

505
489
484
479
465

446
441

428
416
409

395
386
374
362
357

352
343
332
323
319

13,662
456
611
319
.24
.27

27,140
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05311000 Minnesota River at Montevideo, Minn.

138

LOCATION.—Lat 44°56'00", long 95°44'00", in NWJjNWJs sec. 19, T.117 N., R.40 W., Lac qui Parle County, on right 
bank 100 ft upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft downstream from Chippewa 
River.

DRAINAGE AREA.—6,180 sq mi, approximately.

PERIOD OF RECORD.—July 1909 to September 1917, October 1917 to September 1929 (no winter records), October 1929 
to current year. Prior to October 1939, published as "near Montevideo." Monthly discharge only for 
some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 909.12 ft above mean sea level, datum of 1929. July 22, 1909, 
to Feb. 4, 1932, nonrecording gage at bridge 600 ft downstream at present datum. Feb. 5, 1932, to Nov. 26, 
1934, nonrecording gage at bridge 100 ft downstream at present datum.

AVERAGE DISCHARGE.—51 years (1909-17, 1929-72), 684 cfs, 495,600 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 9,170 cfs June 4 (gage height, 15.78 ft, from floodmark); minimum 
discharge, 134 cfs Oct. 14, 15 (gage height, 2.29 ft).

Period of record: Maximum discharge, 35,100 cfs Apr. 12, 1969 (gage height, 21.68 ft, from high-water 
mark); no flow for several days in 1933-34, 1936.

REMARKS.—Records good except those for winter periods, which are fair. Flow regulated by Big Stone Lake since 
Apr. 17, 1937, Lac qui Parle since January 1938 and Marsh Lake since Nov. 1, 1939.

REVISIONS (WATER YEARS).—WSP 1035: 1919(M). WSP 1085: 1935-36. WSP 1508: 1912, 1925(M), 1929(M).

DISCHARGE, IN CUwIC FEET PE.H SECOND. WATER YtAH OCTOBER 1971 TO SEPTEMBER 1972

DAY DEC JAN Fit) MAR JUN JUL AUG SEP

1 l«*y
2 Ibl
3 Is2
* Isl
b lb^

6 Ibl
7 Ib2
8 329
V 230

10 151

11 1*5
12 1**
13 1*2
1* 137
IS 136

16 1*7
17 160
IB 165
19 lt>7
20 19*

21 *07
22 *al
23 fctll
2* 719
25 703

26 695
27 726
2(1 792
29 927
30 1,000
Jl 1,0*0 

TOTAL ll,*76
MEAN 3/0
MAX . 1,0*0
MIN 136
AC-FT 22,7t>0

1 »070
1 ,3ttO
1 .91U
2.000
1,970

1,9*0
1.710
1.2faO
1,110
1,190

i.oao
1.010
1 .000

9fe2
9Ob

969
996

1,290
l.SttO
1 .680

1,670
1,550
1,*30
1,610
1.7e»0

1,770
1,710
1 ,680
1,700
1,670

*3»6M5
I,*b6
2,000

9t>8
86,650

CAL YR 1971 TOTAL 319,60*
•iTR YR 1972 TOTAL 719,670

1 ,blO
1 .3*0
1.570
1»*30
1,390

1,380
1.350
1,360
1,360
1,360

1,360
1,350
1,3*0
1,320
1,300

1,290
1,270
1.220
1,170
1,110

1,0*0
980
930
880
U*0

800
750
730
700
680
660 

35,970
1,160
1.570
660

71,350

MEAN
MEAN

6*0
620
600
SttO
b70

550
5*0
530
520
510

500
*90
*80
*70
*60

*50
**9
*35
*30
*20

*10
*00
395
390
380

375
370
360
355
350
3*0 

1*,369
*6*
6*0
3*0

28,500

876
1,966

335
330
320
315
310

305
300
29o
285
280

275
270
265
260
255

2*0
230
225
215
21*

212
212
212
212
212

212
212
212
212

7,*27
256
335
212

1*,730

MAX 3,400
MAX 8,990

212
212
212
212
212

220
230
250
270
290

320
350
390
600
920

1 ,500
2,150
2,*70
2,900
3,350

3,910
*,390
*,880
5,230
5,230

5,270
5,370
5,*30
5,**0
5,380
5,260 

73,060
2,357
5,**0

212
1**,900

MIN 88
MIN 136

5,090
*,860
*,7*0
*,610
*,*90

*,390
*,310
*,200
*,100
*,000

3,920
3,880
3,890
3,880
3,820

3,870
3,980
*,090
4,180
*,220

4,320
*,**0
*,560
*,560
*,550

*,600
4,6*0
*,680
*,710
*,680

130,260
*,3*2
5,090
3,820

258, *00

AC-FT
AC-FT

*,580
*,510
*.*80
*,*70
*,*60

*,*70
*,500
*,*70
*,*30
*,370

*,290
*,220
*,230
*,210
*,200

*,1*0
4,090
3,990
3,900
3,860

3,630
3,450
3,300
2,6*0
2,660

2,*80
2,620
2,930
3,310
3,7BO
*,580 

121,250
3,911
*,580
2,*80

240,500

633,900
1,427,000

6,650
8,100
8,710
8,990
6,710

8,*00
8,200
7,700
7,160
6,590

6,170
5,910
5,420
4,790
4,360

4,140
3,390
2,540
2,760
2,910

2,900
2,900
2,780
2,670
2,600

2,520
2,450
2,440
2,360
2,330

147,610
4,920
8,990
2,330

292,800

2,230
2,150
2,080
2,000
1,930

1,870
1,830
1,830
1,830
1,830

1,800
1,800
1,780
1,760
1,620

1,570
1,530
'. ,390
1,350
1,270

1,290
1,310
1,340
1,400
1,500

1,560
1,930
2,220
2,130
2,080
2,090

54,300
1,752
2,230
1,270

107,700

2,150
2,220
2,060
2,150
2,190

2,200
2,180
2,050
2., 050
2,010

2,000
1,970
1,930
1,900
1,930

1,950
1,940
1,850
1,780
1,720

1,670
1,670
1,620
1,590
1,560

1,550
1,500
1,470
1,430
1,400
1,360

57,050
1,840
2,220
1,360

113,200

1,350
1,310
1,270
1,240
1,220

1,040
964
885
853
846

835
815
740
711
699

686
668
658
644
631

565
540
525
516
509

509
508
503
490
Afl-l"TO J

23,213
774

1,350
483

46,040
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05311400 South Branch Yellow Medicine River at Minneota, Minn.

139

LOCATION.—Lat 44°33'50", long 95°59'50", in SE^ sec.26, T.113 N., R.43 W., Lyon County, on downstream side of 
bridge on State Highway 68, 0.5 mile northwest of Minneota and 6 miles upstream from mouth.

DRAINAGE AREA.—111 sq mi, approximately.

PERIOD OF RECORD.—April 1960 to current year. Monthly and daily discharge for the period Apr. 1, 1960 to June 
30, 1960, published in WSP 1914.

GAGE.—Nonrecording gage read once daily. Datum of gage is 1,150.00 ft above mean sea level, datum of 1929. 

AVERAGE DISCHARGE.—12 years, 23.9 cfs (2.92 inches per year, 17,320 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 741 cfs May 30 (gage height, 8.47 ft); minimum, 0.05 cfs Oct. 1 
(gage heights, 3.00 ft).

Period of record: Maximum discharge, 4,430 cfs Apr. 8, 1969 (gage height, 13.41 ft); no flow at times.

REMARKS.—Records good except those for winter periods, which are fair.

DAY ncr

DISCHARGE, IN CUBtC FEET PER SECOND, WATtP YEAR 3CT08ER 1971 T3 SEPTEMBER 1972 

NOV DEC JAN FEB ^A* APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2*
25

26
27
28
29
30
31 

TOTAL
•HEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
rfTR YR

.05

.08

.15

.2*

.35

.22

.23

.10

.15

.17

.32

.47

.52

.52

.52

.57

.62
1.1
1.5
1.6

1.'5

1.7
1.8
1.7
1.6

2.0
B.5

17
5.9

16
19 

86.15
2.78

19
.05
.03
.03
171

7.7 4.3
6.7 4.0
4.2 3.6
3.0 3.3
3.3 3.0

3.0 2.8
2.4 2.8
2.6 3.2
2.8 2.7
2.7 2.7

3.3 2.7
2.7 2.7
2.4 2.7
2.3 2.7
2.0 2.7

5.7 2.6
12 2.6
15 2.6
16 2.6
16 2.6

14 2.6
12 2.6
9.0 2.6
4.9 2.5
5.1 2.5

5.2 2.5
5.2 2.5
5.1 2.5
5.0 2.4
4.8 2.4

————— 2.4 

186.1 86.4
6.20 2.79

16 4.3
2.0 2.4
.06 .03
.06 .03
369 171

1971 TOTAL 5,555.14 MEAN
1972 TOTAL 10,941.61 MEAN

2.4
2.3
2.3
2.2
2.2

2.2
2.1
2.1
2.0
2.0
2.°0

1.9
1.9
1.8
l.B

1.8
1.7
1.7
1.7
1.6

1.6
1.6
1.6
1.5
1.5

1.5
1.4
1.4
1.4
1.4
1.3

55.9
1.30
2.4
1.3
.02
.02
111

15.2
29.9

PEAK DISCHARGE (BASE,

DATE
3-16
4-13

5- 2

TIME
0730
0730

unknown

G. H. DISCHARGE

7.88 279
5.45 132
about about
7.13 412

DATE
5-14
5-30

1.2
1.2
1.1
.82
1.1

.72

.67
1.1
.72
.72

.67

.67

.77
,.90
1.2

1.6
1.6
1.8
1.6
1.6

1.7
1.9
2.3
3,0
3.7

4.5
5.8
6.9
7.8

59.36
2.05
7.8
.67
.02
.32
118

MAX 340
MAX 708

82 CFS)

TIME

0630
0630

9.2
11
13
16
20

26
36
66

116
126

132
133
134
136
160

279
177
142
72
4B

63
58
54
37
33

33
32
25
22
19
20 

2,248.2
72.5
279
9.2
.65
.75

4,460

MIN .01
MIN .05

G. H.

5.36
8.47

23
21
22
21
21

21
21
21
21
21

24
58

114
73
59

53
43
37
36
33

34
57
75
78
60

51
45
44
50
51

1,288 4
42.9
114
21
.39
.43

2,550 9

CFSM .14
CFSM .27

DISCHARGE

123
741

122
380
317
181
122

98
84
67
55
51

45
43
71

123
113

87
66
53
41
34

31
29
32
38
40

76
291
395
485
7nflf Ua
518 

,796
155
708
29

1.40
1.61
,510

IN
IN

269
121
104
81
6B

57
47
43
3B
34

29
26
23
20
18

16
15
14
18
35

30
31
26
21
19

16
16
16
15 
13

1,279
42.6
269
13

.38

.43
2,540

1.86 AC-FT
3.67 AC-FT

12
11
10
9.8
9.0

9.5
12
13
27
19

15
13
11
10
9.3

10
10
9.3
8.0
9.8

18
35
25
19
15

32
40
28
23 
21
21

514.7
16.6

40
8.0
.15
.17

1,020

11,020
21,700

21
17
15
13
11

12
13
11
10
9.0

8.B
7.8
7.2
6.5
5.6

5.0
4.4
4.1
4.0
3.6

3.3
3.8
7.6
6.5
5. B

6.0
5.8
5.1
4.7 
4.0
3.7

245.3
7.91

21
3.3
.07
.08
487

3.7
3.5
3.6
3.6
3.5

3.5
4.1
3.7
3.5
3.3

3.2
3.2
3.7
4.3
3.8

3.3
2.9
2.7
2.6
2.7

2.6
2.8
2.6
2.4
2.2

3.0
3.4
3.3
3.0
2 a. O

96.5
3.22
4.3
2.2
.03
.03
191
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05313500 Yellow Medicine River near Granite Falls, Minn.

LOCATION.—Lat 44043'18" long 95°31'07", in SW*j sec.35, T.115 N., R.39 W., Yellow Medicine County, on right bank 
50 ft downstream from highway bridge, 6 miles upstream from mouth, and 8 miles south of town of Granite Falls.

DRAINAGE AREA.—653 sq mi.

PERIOD OF RECORD.—March 1931 to September 1935 (no winter records), October 1935 to September 1938, October 
1939 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 971.59 ft above mean sea level, datum of 1929. Mar. 16, 1931, to 
June 13, 1938, nonrecording gage, on bridge 50 ft upstream at same datum. Oct. 12, 1939, to Nov. 30, 1952, 
nonrecording gage 500 ft downstream at same datum.

AVERAGE DISCHARGE.—36 years (1935-38, 1939-72), 108 cfs (2.25 inches per year, 78,250 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,880 cfs June 2 (gage height, 6.07 ft); minimum, 3.3 cfs Oct. 1 
(gage height, 2.29 ft), minimum gage height, 2.27 ft Sept. 25.

Period of record: Maximum discharge, 17,200 cfs Apr. 10, 1969 (gage height, 14.90 ft); no flow at times 
in 1931, 1933, 1948, 1959.

Flood in June 1919 reached a stage of 17.5 ft, from information by local residents.

REMARKS.—Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

REVISIONS (WATER YEARS).—WSP 1508: 1931, 1934 (M) , 1937(M), 1946(M), 1950(M).

DAY OCT

DISCHARGE. IN CU8IC FEET PER SECOND. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
tt
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
WIN
CF5M
IN.
AC-FT

CAL YR
WTR YR

4.0
4.6
5.4
4.3
4.0

3.7
4.0
3.7
3.7
4.2

4.6
4.6
5.5
5.3
5.4

5.2
5.4
9.2
5.6
4.4

4.3
5.0
5.4
5.8
6.5

7.1
21
18
36
45
55 

305.9
9.87

55
3.7
.02
.02
607

1971 TOTAL
1972 TOTAL

62
81
84
74
62

49
57
50
48
46

45
43
41
39
39

46
54
79
149
192

183
129
124
112
108

96
70
74
78
79

2093
79.8
192
39
.12
.14

4,750

34,552
66,960

79
78
77
76
74

74
72
70
70
70

71
71
71
70
69

67
65
63
60
58

55
52
49
46
44

41
39
37
34
32
30 

1,864
60.1

79
30
.09
.11

3,700

.4 MEAN

.8 MEAN

29
27
25
24
22

21
20
18
17
16

16
15
15
14
14

14
13
13
12
12

12
12
12
11
11

11
11
10
10
10
10 

477
15.4
29
10

.02

.03
946

94.7
183

10
10
10
10
10

10
10
10
10
10

10
9.9
9.9
9.9
9.9

9.9
9.9
9.9
9.9
9.9

9.9
9.9
9.9
9.9
9.9

9.9
9.9
9.9
9.9

288.2
9.94

10
9.9
.02
.02
572

MAX 980
MAX 1,850

9.9
9.9
9.9
10
10

10
11
12
14
15

20
60
90

220
680

830
1.140
1.160
909
700

588
538
558
497
399

340
291
249
223
205
191

9,999.7
323

1,160
9.9
.49
.57

19,830

MIN 2
MIN 3

172
163
156
146
139

139
137
131
129
125

133
195
339
629
751

614
509
423
369
328

401
521
622
691
700

604
498
428
394
390

10,976
366
751
125
.56
.63

21,770

.8 CFSM

.7 CFSM

435
533
929

1.140
1.020

816
668
575
501
448

406
378
412
466
568

619
571
471
403
344

299
280
321
321
329

392
785
730

1,000
1,410
1,540 

19,110
616

1,540
280
.94

1.09
37,900

.15 IN

.28 IN

1.770
1.850
1.660
1.340
1.100

892
783
723
592
505

429
375
325
284
244

218
198
186
189
189

£16
242
229
208
189

170
160
152
143
136

15.697 3
523

1.850
136
.80
.89

126
118
109
100
96

91
88
96
114
141

145
121
102
94
87

82
80
79
75
75

98
113
146
153
126

117
112
206
199
i c=air>o 
142

,589
116
206
75

.18

.20
31.130 7.120

1.97 AC-FT
3.81 AC-FT

68,530
132*800

139 21
141 20
152 19
122 18
101 20

89 19
81 18
80 16
84 15
74 14

68 15
63 17
58 18
53 19
48 17

38 15
37 13
33 15
30 13
28 12

26 12
25 11
28 9.7
28 7.9
29 7.7

34 12
32 9.8
30 10
28 8.6
3 JL O 1co y. j
2k —— ——

1.829 432.0
59.0 14.4
152 21
24 7.7
.09 .02
.10 .02

3.630 857

DATE

3-18
4-15 
4-25

TIME

1615
0245
0230

PEAK DISCHARGE (BASE f 300 CFS) 

G. H. DISCHARGE DATE TIME G. H.

5.35
4.47
4.36

1,420
796
718

5- 4
5-16
6- 2

0830
0700
0545

5.06
4.21
6.07

DISCHARGE

1,160
628

1,880
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05313521 Hawk Creek at Outlet of Eagle Lake near willmar, Minn.

LOCATION.—-Lat 45°10'18", long 95°00'42", SWJjSE* sec. 25, T.120 N., R.35 H., Kandiyohi County, at dam at Outlet 
of Eagle Lake, 1 mile upstream from Swan Lake and 4.1 miles northeast of Willmar.

PERIOD OF RECORD.--March to September 1972.

GAGE.—Nonrecording gage and concrete dam. Datum of gage is 1,123.19 ft above mean sea level, datum of 1912.

EXTREMES.—Maximum discharge observed during period, 54 cfs Mar. 22, 23 (gage height, 2.07 ft); no flow 
Mar. 1-10.

REMARKS.—Records good except those below 2 cfs, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JOL AUQ SEP

1 .
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-PT

0
0
0
0
0

0
0
0
0
0

2
5
8

12
16

20
25
30
35
42

52
54
54
52
48

48
42
39
39
32
29 

684.0
22.1

54
0

360

27
25
22
20
20

14
18
16
14
14

14
18
18
16
17

18
17
16
16
19-

28
32
36
39
37

33
29
27
32
37

689.0
23.0

39
14

1,360

36
36
34
39
27

26
25
21
19
18

18
14
18
20
20

18
18
18
12
16

18
18
17
16
14

16
22
22
39
38
39 

712.0
23.0

39
12

1,410

39
38
38
29
20

22
20
18
18
9.7

6:5
7.2
7.9
7.9
5.2

3.1
3-5
4.0

11
12

12
12
12
9.7
5.8

5.2
7.2
8.8
7-9
7.2

407.8
13.6

39
3.1
809

5.2
4.0
4.0
2.3
1.7

1.7
1.4
1.7
3.1
2.3

1.7
2.0
2.3
5.8
5.2

4.0
6.5
5.2
3-5
5.2

17
18
29
29
29

48
52
48
30
9.0
3.5 

381.3
12.3

52
1.4
756

10
34
29
25
22

25
18
16
14
9.7

12
9.7
9.7
7.9
5.2

6.5
6.5
5.2
5-2
3.1

2.3
3.1
2.3
2.0
4.0

4.0
4.0
4.0
3.5
2.7 
2.3 •

307.9
9.93

34
2.3
611

2.0
1.7
1.4
.4

2.3

3.1
2.3
2.0
2.3
1.7

.8
1.7
1.7
1.7
1.1

.6

.4

.4

.4

.4

.2

.4

.4

.4
1.4

.2

.2

.2

.2

.1

32.1
1.07
3.1
.1

63.7
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05313560 Eagle Lake tributary No. 7 near Willmar, Minn.

LOCATION.—La t 45°11'19", long 94°49'11", in NE^SE^ sec. 19, T.120 N., R.34 W., Kandihohi County, at culvert on 
County Highway 5.7 miles northeast of Willmar.

PERIOD OF RECORD.—March to September 1972.

GAGE.—Nonrecording gage and crest-stage gage. Datum of gage is 1,123.18 ft above sea level, datum of 1929.

EXTREMES.—Maximum daily discharge during period, 52 cfs July 26; maximum gage height, 3.98 ft Mar. 17 (back 
water from ice); minimum daily discharge, 0.7 cfs Sept. 24, 25.

REMARKS.—Records fair.

DAY

1
2
3

6
1
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN 
MAX 
MIN

OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

.7

.7

.7

.8

.8

1.0
1.5
2.5
3.5
3.5

2.0
3.8
6.2
6.5

11

27
30
23
17
14

40
43
37
27
24

21
19
19
12
12
12 

422.2
13-6

43
.7

8.3
8.3
8.3
7.7
6.6

6.4
6.4
6.0
5.8
5.9

6.4
8.6

ID
12
10

10
8.6
8.3
9.4

10

20
22
24
24
22

19
18
16
14
14

356.0
11.9

24
5.8

13
20
15
13
12

12
11
10
9.3
9.3

8.3
8.6

11
12
11

7.0
7.4
7.2
5.7
5.2

5.8
7.1
5.1
5.7
8.0

8.7
15
18
34
38
30 

383.4
12.4

38
5.1

24
20
17
13
9.6

6.9
6.2
6.1
5.3
4.4

4.2
3.8
3.6
3.0
2.4

2.0
1.9
2.0
4.2
9.4

7.6
5.3
4.2
3.6
2.9

2.2
3-3
6.0
4.2
3.2

191.5
6.38

24
1.9

2.1
1.8
1.6
1.4
1.4

1.4
1.2
2.4
2.5
2.2

2.4
2.5
2.2
3.7
2.9

v 2.4
5.3
3.6
3.0
3.0

6.2
6.2

40
22
15

52
32
28
26
21 
20

317.4
10.2

52
1.2

18
14
12
9.8
7.2

6.6
6.3
5.1
4.9
5.2

5.2
4.4
3.7
2.9
2.5

2.5
2.2
2.1
2.1
1.8

1.5
1.4
1.6
1.1
1.2

1.6
1.4
2.7
2.3
2.0 
2.0

137.3
4.43

18
1.1

1.8
1.8
1.6
1.6
1.6

1.8
2.9
2.2
1.4
1.3

1.2
1.0
1.1
1.0
.8

.8
1.0
1.0
1.4
1.9

1.5
1.2
1.0
.7
.7

1.1
1.1
1.6
1.8
1.8

41.7
1.39
2.9
.7
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05313570 Eagle Lake Tributary No. 8 near Willmar, Minn.

LOCATION.—Lat 45°10'43", long 94°49'43" in NW?s sec.30, T.120 N., R.34 W., Kandiyohi County, at culvert on 
County Highway 4.9 miles northeast of Willmar.

PERIOD OP RECORD.—March to September 1972.

GAGE.—Nonrecording gage. Altitude of gage is 1,125 ft (from topographic map).

EXTREMES.—Maximum discharge during period, 14 cfs Mar. 21, 22 (gage height, 9.04 ft); maximum gage height, 
9.44 ft Sept. 6 (backwater from sewer construction); no flow for many days.

REMARKS.—Records fair.

143

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN 
MAX 
MIN

OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

0
0
0
0
0

0
0
0
0

.1

.2

.2

.4

.6
1.1

2.0
4
8

13
5-5

in
It
9.1
6.6
4.9

4.6
3.6
3-3
3.0
2.6
1.9 

102.7
3.31

14
0

1.9
2.0
2.3
1.9
1.8

1.7
1.6
1.5
1.5
1.5

1.7
2.2
2.2
2.3
2.1

1.9
1.7
1.7
1.7
1.6

4.6
5.7
6.6
7.0
6.2

5.5
4.3
3-8
3-5
3.2

87.2
2.91
7.0
1.5

1.3
4.0
3.9
3.1
3.1

2.8
2.6
2.2
1.9
1.6

1.5
1.3
1.9
2.3
2.2

1.9
1.6
1.1
1.2
1.1

1.9
1.7
3.1
2.3
1.7

1.8
2.6
1.5
6.6
7-9
7-3 

87.6
2.83
7-9
1.1

6.2
4.9
3-6
2.8
2.3

1.9
1.6
1.3
1.3
1.0

.8

.8

.6

.8

.6

.3

.3

.3
1.3
1.2

.8

.7

.5
,4
.3

.3
• 3
.6
.1
.3

38.5
1.28
6.2

.3

.3

.3

.3

.3

.2

.2

.1

.3

.3

.3

.3

.3

.3

.3

.3

.3

.5

.3

.3

.3

1.0
.7

2.6
2.3
2.1

7.6
9.1
8.2
6.6
5.3
5.0 

56.3
1.82
9.1

.1

4.1
3.4
3.1
2.6
2.2

2.2
1.9
1.8
1.5
1.3

1.2
1.1

.9

.8

.7

.6

.4

.4

.2
0

0
0
0
0
0

0
0
0
0
0 
0

30.4
.98
4.1

0

0
0
0
0
0

.2

.3

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.3

.3

.2

.2

.1

.1

.1

.1

.1

.1

.1

3.6
.12
.3

0
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05315000 Redwood River at Marshall, Minn.

LOCATION.—Lat 44 27'05", long 95 47'13", in SE NW% sec.4, T.lll N., R.41 W., Lyon County, on downstream side of 
highway bridge on Fourth street in Marshall, and 10 miles upstream from Threemile Creek.

DRAINAGE AREA.—307 sq mi.

PERIOD OP RECORD.—March 1940 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.—Nonrecording gage and crest-stage gage. Datum of gage is 1,144.88 ft above mean sea level, datum of 1929. 
Nonrecording gage and crest-stage gage on diversion channel. Datum of gage is 1,100.00 ft above mean sea 
level, datum of 1929 (levels by Corps of Engineers).

AVERAGE DISCHARGE.—32 years, 48.1 cfs (2.13 inches per year, 34,850 acre-ft per year).

EXTREMES (Combined flow).—Current year: Maximum daily discharge, 668 cfs May 4; minimum daily, .04 cfs Oct. 21, 
26.

Period of record: Maximum discharge, 5,590 cfs Apr. 10, 1969; no flow at times.
(River only).—Current year: Maximum discharge, 593 cfs May 4 (gage height, 3.87 ft from crest-stage gage); 

minimum daily, .04 cfs Oct. 21, 26 (gage height, 0.74 ft)
Period of record: Maximum discharge, 5,370 cfs June 17, 1957 (gage height, 10.14 ft); maximum gage height, 

11.05 ft Apr. 6, 1951 (from floodmark); no flow at times.
(Diversion only).—Current year: Maximum daily discharge, 117 cfs June 2; no flow most of year.
Period of record: Maximum discharge, 4,440 cfs Apr. 10, 1969 (gage height, 78.45 ft); no flow on many 

days.

REMARKS.—Records good except those for winter periods, which are fair. Water diverted at medium and high
stages into diversion channel 3 miles above station, bypasses station and returns to river 1 mile below sta 
tion. Diversion began Mar. 18, 1964. These records include flow in diversion channel. Unknown amount of 
natural diversion into Cottonwood River basin at extremely high stages.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NDV DEC JAN PEB MAR APR MAY JUN JUL AUO SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
CPSM
IN.

CAL YR
WTR YR

1.0
1.2
1.6
2.2
2.9

2.2
1.2
.36
.28
.15

.21

.28

.28

.82

.64

.82
1.2
.82
.07
.06

.04

.05

.06

.06

.06

.04
3.2
6.7
6.2
9.5

12

56.20 
1.81

12
.04

.006

.007

1971 TOTAL
1972 TOTAL

12
11
11
11
9.1

8.9
8.5
8.5
7.9
7.3

7-3
8.5
9.1
9.1
9.8

264
152
35
35
35

30
13
13
13
12

12
12
11
11
11

798.0 
26.6
264
7.3
.09
.10

12,786.
17,183.

11
11
11
11
11

10
10
9.8
9.6
9.4

9.2
9.1
9.0
8.9
8.8

8.7
8.6
8.5
8.4
8.3

8.2
8.1
8.0
8.0
8.0

7.9
7.8
7.8
7.8
7 c. D 
7f

. 0

278.1 
8.97

11
7.6
.03
.03

90 MEAN
90 MEAN

7.6
7.5
7.4
7.4
7.3

7.2
7-2
7.2
7.1
7.0

7.0
7.0
7.0
6.9
6.8

6.8
6.7
6.7
6.6
6.6

6.5
6.4
6.3
6.2
6.1

6.0
5.8
5.7
5.6
5.5
5.4

206.5 
6.66
7.6
5.4
.02
.03

35.0
47.0

5.3
5.2
5.1
5.0
4.9

4.8
4.7
4.6
4.5
4.4

4.3
4.2
4.1
4.0
4.0

3.9
3.9
3.9
3.9
3.9

3.9
3.9
4.0
4.0
4.1

4.2
4.3
4.4
4.5

125.9 
4.34
5-3
3.9
.01
.02

MAX 440
MAX 668

4.7
5.0
5.4
6.4
7.4

9.0
11
13
15
17

25
44
64
91
85

121
123
140
145
163

185
170
150
125
118

106
99
82
79
69
66

2,343.9 
75.6
185
4.7
.25
.28

MIN .04
MIN .04

60
54
52
51
48

47
47
51
41
41

43
51
60
66
60

58
55
54
51
49

66
98

116
106
91

81
72
75
81
89

1,914 
63.8
116
41
.21
,23

CPSM
CPSM

137
362
513
668
463

3-50
246
204
166
137

111
111
127
162
164

141
108
88
69
52

41
30
34
44
73

66
197
103
132
274
331

5,704 
184
668
30
.60
.69

.11 IN

.15 IN

444
213
236
216
193

157
135
132
125
118

72
72
76
62
58

51
47
43
60
59

54
50
49
46
43

42
44
44
43
41

3,025 
101
444
41

.33
• 37

1.54
2.10

42
40
38
36
35

42
36
84
58
46

41
39
36
36
36

43
41
39
39
50

79
82
79
66
82

65
65
65
64
60
55

1,619 
52.2

84
35
.17
.20

51
48
46
46
39

44
41
36
34
32

29
28
24
21
19

17
16
14
12
11

10
19
17
19
19

21
16
16
15
13
14

787 
25.4

51
10

.08

.10

13
12
12
11
11

10
8.4
7.6
7.6'7.6

7.6
44
20
16
15

12
8.4
8.4
9.2
8.4

7.6
6.9
8.4
6.9

10

7.6
7.6
7.6
7.6
6.9

326.3 
10.9

44
6.9
.04
.04
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05316500 Redwood River near Redwood Falls, Minn.

145

LOCATION.—Lat 44°31'25", long 95°10'20", in SB^NES| sec. 9, T.112 N., R.36 W., Redwood County, on right bank 20 
ft upstream from highway bridge, 3 miles west of town of Redwood Falls, and 8.5 miles upstream from mouth.

DRAINAGE AREA.—697 sg mi.

PERIOD OF RECORD.—July 1909 to September 1914 (no winter records except 1911-12), August 1930 to September 1935 
(no winter records), October 1935 to current year.

GAGE.—Water-stage recorder. Datum of gage is 972.33 ft above mean sea level, datum of 1929. July 1909 to 
September 1914, nonrecording gage at bridge 20 ft downstream at datum 0.22 ft lower. August 1930 to Oct. 
25, 1949, nonrecording gage, at bridge 20 ft downstream at present datum.

AVERAGE DISCHARGE.—38 years (1911-12, 1935-72), 104 cfs (2.03 inches per year, 75,350 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 1,700 cfs Mar. 18 (gage height, 7.55 ft, backwater from ice); mini 
mum discharge, 3.8 cfs Oct. 12 (gage height, 1.50 ft; minimum gage height, 1.45 ft Nov. 7.

Period of record: Maximum discharge, 19,700 cfs June 18, 1957 (gage height, 15.92 ft, from floodmark; no 
flow for several days in January 1940 and for part of each day Aug. 19, 20, 1959.

REMARKS.—Records fair. Natural discharge affected by unknown amount of interbasin flow between Yellow Medicine, 
Redwood, and Cottonwood River basins during extreme floods.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAP APR MAY JUN JUL AUG

About About 
5-4 Unknown Unknown 720

SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

4.8
6.2
6.2
5.9
5.2

6.3
5.7
5.3
5.4
6.2

9.7
4.4
4.6
5.6
7.5

6.2
6.3
7.4

12
13

8.9
8.6
9.6

10
9.8

12
14
19
43
33
34 

335.8
10.8
43

4.4
.02
.02
666

1971 TOTAL
1972 TOTAL

52
43
38
28
25

28
17
18
18
20

41
35
29
25
24

29
35
57
63
65

57
44
34
36
37

38
38
37
36
36

1,083
36.1

65
17

.05

.06
2tl50

29,663.
41,527.

35
34
33
33
32

31
30
29
29
28

27
26
25
25
24

23
22
22
21
21

20
20
19
18
18

17
17
16
16
15
15 

741
23.9

35
15

.03

.04
1,470

6 MEAN
8 MEAN

14
14
14
13
13

12
12
12
11
11

10
10
9.6
9.2
8.6

8.4
8.0
7.7
7.4
7.1

6.8
6.6
6.3
6.0
5.8

5.6
5.4
5.2
5.1
4.9
/. a
•r • O

274.5
8.85

14
4.8
.01
.01
544

81.3
113

4.7 4.2
4.6 4.2
4.5 4.2
4.5 4.2
4.4 4.4

4.4 4.7
4.3 5.2
4.2 6.2
4.2 8.6
4.2 10

4.2 12
4.2 14
4.2 16
4.1 146
4.1 265

4.1 610
4.1 1,240
4.1 1,640
4.1 1,290
4.1 580

4.1 462
4.1 443
4.1 355
4.1 316
4.1 296

4.2 262
4.2 218
4.2 184
4.2 170

———— 156
———— 14! 

122.6 8,871.9
4.23 286
4.7 1,640
4.1 4.2
.006 .41
.006 .47
243 17,600

MAX 400 MIN 1
MAX 1,640 MIN 4

126
118
118
113
112

111
111
107
104
103

105
111
144
184
194

191
177
162
148
138

181
378
389
360
356

316
294
373
410
440

6,174
206
440
103
.30
.33

12,250

.9 CFSM

.1 CFSM

PEAK DISCHARGE (BASE, 150 CFS)

DATE

3-1B

4-22

TIME G.

0045 7.

1630 3.

H. DISCHARGE

55

06

1,700

417

DATE
About
6- 1

About
7-23

TIME G. H.

Unknown 3.70

Unknown Unknown

DISCHARGE

780
About
230

470
550
660
720
690

620
540
480
410
370

330
295
300
320
370

385
375
350
305
245

200
190
210
230
240

270
340
295
360
480
640 

12,240
395
720
190
.57
.65

24,280

.12 IN

.16 IN

NOTE.

780
720
660
420
390

400
410
438
201
140

125
110
98
98
100

94
83
80
80
83

86
86
87
87
88

88
92
101
101
Qfi~O

6,424 3
214
780
80

.31

.34
12,740 6

1.58 AC-FT
2.22 AC-FT

87
83
82
82
83

85
127
109
86
123

88
85
84
86
88

86
80
75
76
82

96
180
230
210
180

130
115
110
100
90
QAO*t

,302
107
230
75

.15

.18
,550

58.840
82,370

78
76
73
70
68

64
54
53
50
49

46
44
42
40
37

34
32
29
27
25

23
22
23
33
34

36
36
35
30
30
27

1,320
42.6

78
22

.06

.07
2,620

24
22
21
20
19

20
20
20
18
16

16
16
19
27
30

32
26
21
18
18

18
24
21
17
20

23
23
26
23
21

639
21.3

32
16

.03

.03
1,270

--No gage-height record
Apr. 29 to
June 11 to
July 11 to

June 6,
July 4,
Aug. 20 .



146 MINNESOTA RIVER BASIN 

05316770 Minnesota River at New Ulm, Minn.

LOCATION.~Lat 44°19'20", long 94°27'09", in NE^sNE^ sec.20, T.110 N., R.30 W., Nicollet County, on left bank 
30 ft downstream from U.S. Highway 14, at New Ulm and 6.1 miles upstream from Cottonwood River,

DRAINAGE AREA.—9,530 sq mi.

PERIOD OF RECORD.—October 1967 to current year.

GAGE.—Water-stage recorder. Datum of gage is 778.72 ft above mean sea level, datum of 1929,

AVERAGE DISCHARGE.—5 years, 1,985 cfs (2.82 inches per year, 1,438,000 acre-ft).

EXTREMES.—Current year: Maximum discharge, 12,400 cfs June 9 (gage height, 20.56 ft); minimum discharge, 220 
cfs Oct. 10; minimum gage heights, 7.20 ft on Oct. 9, 10.

Period of record: Maximum discharge, 58,000 cfs Apr. 15, 1969 (gage height, 30.65 ft); minimum daily 
discharge, 42 cfs Jan. 15, 19, 1968.

REMARKS.—Records good except those for winter period, and periods of no gage-height record, which are fair. 
Records of water temperatures, conductivity and suspended sediment loads for the current year are published 
in Part 2 of this report.

DAY OCT

DISCHARGE, IM CUBIC

MOV DEC JAN

P E» SECOND, -ATES YEAR OCTOBER 1971 TO SEPTEMBER 1972

FE8 APR JUN JUL AUG SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
ia
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
CF3M
IN.
AC-FT

CAL VR
wT« YR

256 1
256 1
247 1
202 1
230 1

236 1
238 1
234 1
220 1
220 1

226 1
202 1
325 1
300 1
260 1

2S6 1
253 1
253 1
251 1
253 1

202 1
206 1
290 1
302 1
402 1

545 1
696 1

,320
,360
,350
,360
,470

,630
,660
,690
,600
,470

,320
,240
,210
,180
,120

,130
,220
,430
,600
,600

,610
,920
,950
,670
,770

,700
,820

792 1*830
651 1 
o « «• i"19 I

,770 
,520

11,546 46*050
372 1

1,120 1
220 1
• 04
.05

22,900 91

1971 TOTAL
1972 TOTAL

,535
,950
,120
.16
.18

,340

650,
1,096,

1,450
1,510
,550
,600
,600

.550
,500
,400
,300

1,200

1,100
1,000

930
900
050

830
610
790
770
750

740
730
720
710
705

700
695
690
690 
682
682

31,134
1,00(1
1,600
682
.11
.12

61,750

153 KEAN
719 MEAN

662
662
662
662
662

682
660
665
660
650

640
635
630
620
610

605
600
590
565
560

570
565
560
555
550

545
540
535
530 
525
520

18,637
606
682
520
.06
.07

37,360

1,761
2,997

520
515
507
500
495

486
400
475
470
465

460
455
450
445
U40

435
430
425
420
415

410
405
400
395
390

385
360
375
373

12,603
«ai
520
373
.05
.05

25,390

372
370
365
365
365

365
365
365
370
375

360
400
425
450
600

1,050
1,700
2,500
4,000
6,240

7,130
7,610
7,660
7,690
7,640

7,650
7,500
7,360
7,230
7,020
6,630 

102,742
3,314
7,690

365
.35
.40

203,600

MAX 8,400 «IN
MAX 12 ,400 "IN

,690 7,940
,560 7,650
,450 7.930
,270 8,150
,120 6,320

6,020 8,360
5,920 8,450
5,650 8,360
5,760 6,160
5,650 7,970

5,560 7,790
5,450 7,600
5,320 7,400
5,290 7,?uO
5,390 7,000

5,610 ,800
5,840 ,600
6,010 ,600
6,040 ,600
5,990 ,600

5,990 ,500
5,960 ,400
6,110 ,300
6,560 ,200
7,100 ,300

7,680 ,400
8,250 ,500
8,490 ,500
6,420 ,600
6,150 ,800

190,540 223,720
6,351 7,217
8,490 8,450
5,290 6,200

.67 .76

.74 .87
377,900 043,700

220 CF8M .19 •
220 CF3M .31

8,600
10*700
10,900
11,000
11,000

11,000
11,200
11,600
12,300
12,400

12,000
11,600
10.900
10,500
9,830

9,130
6,520
7,960
7,4aO
7,050

6,600
6,090
5,670
5,340
5,050

a, 770
4,520
a, 330
4,2*0
4,230

256,850
6,562
12,400
a, 220

.90
1.00

509,500

IN 2.50
IN (i,26

4,160
,850
,650
,510
,320

,170
,040

2,940
2,910
2,660

2,870
2,910
2,930
2,890
2,610

2,730
2,660
2,560
2,470
2, 030

2,390
2,400
2,490
2,510
2, 490

2,540
2,590
2,670
2,790
2,930
3,050 

89,540
2,888
0,160
2,390

.30

.35
177,600

AC-FT i,
AOFT 2,

3,0'90
3,000
2,990
2,970
2,960

2,900
2,830
2,810
2,780
2.730

2,670
2,610
2,560
2,510
2,060

2,020
2,390
2,380
2,310
2,270

2,210
2,100
2,090
2,060
2,040

2*040
2,020
2,010
1,980
1,930
1,890 

76,090
2,055
3,090
1,890

.26

.30
150,900

290,000
175,000

1,840
1,790
1,750
1,720
1,680

1,660
1,620
1,580
1,090
1,390

1,300
1,200
1,250
1,250
1,220

1,160
1,120
1,120
1,120
1,120

1,010
895
865
635
79S

806
821
821
7»* 
776

36,867
1.22*
1*840

776
.13
.10

73,130
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05317000 Cottonwood River near New Ulm, Minn.

147

LOCATION.—Lat 44°17'40", long 94°26'40", in N** sec.33, T.110 N., R.30 W., Brown County, on left bank 600 ft 
upstream from highway bridge, 1.8 miles south of New Ulm, and 2 miles upstream from mouth.

DRAINAGE AREA.—1,280 sg mi, approximately.

PERIOD OP RECORD.—July 1909 to December 1913, March 1931 to March 1938, August 1938 to current year (winter 
records incomplete prior to 1936).

GAGE.—Water-stage recorder. Datum of gage is 796.83 ft above mean sea level, datum of 1929 July 1, 1909,
to Dec. 13, 1913, nonrecording gage at site 2.7 miles upstream at -different datum. Mar. 15, 1931, to Mar. 31, 
1938, nonrecording gage 2.2 miles upstream at datum 11.41 ft higher. Aug. 23, 1938, to June 25, 1948, nonre 
cording gage at present site and datum.

AVERAGE DISCHARGE.—38 years (1911-13, 1935-37, 1938-72), 280 cfs (2.97 inches per year,. 202,900 acre-ft per 
year) .

EXTREMES.—Current year: Maximum discharge during year, 3,160 cfs Mar. 17 ( gage height, 9.38 ft); minimum 
daily, 11 cfs, Jan. 22 to Feb. 13; minimum gage height, 1.19 ft Oct. 14-17.

Period of record: Maximum discharge, 28,700 cfs Apr. 10, 1969 (gage height, 19.15 ft); maximum gage 
height, 20.86 ft Apr. 8, 1965 (from floodmark, backwater from ice); minimum observed, 0.5 cfs Nov. 27, 1952; 
minimum gage height, 0.72 ft Nov. 20, 1964.

REMARKS.—Records good except those for winter period, which are fair. Records of water temperatures, and sus 
pended sediment loads for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).—WSP 355: 1912.

OISCHARCE, IN CUBIC FEtT PER SECOND* MATER VEAtt OCTOBER 1971 TO SEPTEMBER 1972

OAV OCT NOV DEC JAN FEB MtfS APR JUN JUU AUG SEP

1
2
3
4
s
6
7
8
9

to

11
12
13
1«
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAC
MEAN
MAX
MIN
CF8M
IN.
AC»H

CAi. VR
MTM V*

24
25
20
23
24

22
20
20
20
20

19
20
19
10
19

19
20
2«
22
24

36
J5
29
29
35

39
60
59
61
96

1*0*4 3
33.7
139
10

.03

.03
2,070 6

1971 TOTAC
1972 TOT*L

143
127
11U
107
95

73
67
05
70
72

67
64
62
58
55

85
105
137
163
161

ISO
137
128
112
136

137
118
101
92
82

.117
104
163
55
.08
.09

.100

119,713
96,026

00
68
96
100
96

96
90
66
70
72

72
72
71
71
70

67
63
59
56
53

52
51
50
09
47

45
43
41
39
37
35

2.027
65.0
100
35

.05

.06
4,020

MEAN
MEAN

34
32
30
29
27

26
26
25
25
25

23
21
10
16
14

10
13
12
12
12

12
11
11
11
11

11
11
11
11
11
11

556
17.'

34
11

.01

.02
1,100

320 »AX
262 MAX

11
11
11
11
11

11
11
11
11
11

11
11
11
12
12

12
12
13
13
14

1«
15
15
16
16

16
17
17
17

374
12.9

17
11

.01

.01
742

5,940
2,990

16
16
16
19
19

20
20
20
21
21

21
00

150
000

1,710

2,160
2,990
2,560
1,900
1,300

1,170
1,000

990
066
722

606
559
407
473
023•• f 9

391

21,600
699

2,990
10

.55

.63
43,000

MIN 10
MIN 11

362
340
330
323
310

312
321
306
292
291

290
290
296
293
206

205
200
276
263
259

299
353
501
750
752

677
508
523
087

11,065
362
752
259
.30
.33

22,700

CF8M .26
CF0" .20

536
760

1,230
1.560
1,470

1,200
1,090
932
606
721

650
597
574
560
650

669
670
632
567
500

402
072
436
446
456

075
526
490
510
716

1,010

22,522
727

1,560
036
.57
.65

00,670

IN 3.40
IN 2.79

1,270
1,270
1,100
1,000

A06

707
630

1,250
l,l«iO

913

75«
667
593
601
526

405
395
369
362
392

390
369
356
336
314

206
272
262
602
607

19,272
602

1,270
262
.50
.56

30,230

• AC-FT
AC-FT

510
000
330
264
207

235
220
224
215
216

277
310
290
260
265

236
227
214
205
226

229
256
339
330
311

322
260
256
279
272
253

0,550
276
510
205
.22
.25

16,960

237,500
190,500

230
215
197
103
170

167
158
149
103
139

135
132
125
117
100

99
91
03
77
71

69
70
66
67
71

79
76
76
76
73
73

3,591
116
230
66
.09
.10

7,120

60
59
57
56
53

50
53
51
09
49

07
S3
75
63
50

54
57
56
57
61

57
53
52
40
65

79
06
OS
09
04

1,820
60.9

09
47
.05
.05

3,630
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05320000 Blue Earth River near Rapidan, Minn.

LOCATION.—Lat 44°05'44", long 94°06'33", in S&tS&t sec.6, T.107 N., R.27 W., Blue Earth County, on left bank 
0.2 mile downstream from abandoned powerplant of Northern States Power Co., 2 miles west of Rapidan, 3.5 
miles downstream from Watonwan River, and 7.8 miles upstream from Le sueur River.

DRAINAGE AREA.—2,430 sq mi, approximately.

PERIOD OF RECORD.—July 1909 to November 1910 (published as "at Rapidan Hills," no winter records), October 1939 
to September 1945, July 1949 to current year.

GAGE.—Water-stage recorder. Datum of gage is 808.80 ft above mean sea level, adjustment of 1912. July 20,
1909. to Apr. 28, 1910, nonrecording gage at site 0.2 mile upstream at different datum. Apr. 29 to Nov. 12,
1910. nonrecording gage at site 800 ft upstream at different datum. Oct. 4 to Nov. 14, 1939, nonrecording 
gage at present site and datum.

AVERAGE DISCHARGE.—29 years (1939-45, 1949-72), 832 cfs (4.65 inches per year, 602,800 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 9,200 cfs June 9 (gage height, 8.43 ft); minimum, 49 cfs Oct. 11 
(gage height, 1.38 ft).

Period of record: Maximum discharge, 43,100 cfs Apr. 9, 1965 (gage height, 21.36 ft, from floodmark); 
minimum, 6.9 cfs Oct. 12, 1955 (gage height, 1.04 ft).

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 895: Drainage area. WSP 1508: 1910.

DISCHARGE, IN CUBIC FEET PEP SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT MOV DEC JAN FER MAP A°R MAY JUN JUL AUG SEP

1
2
3
4
5

f>
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
WAX
WIN
CFSM
IM.
AC-FT

CAL YP
WT9 YP

74
90
72
60
57

60
55
55
55
51

51
53
53
53
55

54
5456 '

55
60

72
73
7?
80
75

73
99
109
124
1 Q1
1 " J

240 

?,373 7
76.5
240
51.0-3

.04
4,710 14

1971 TOTAL
1972 TOTAL

322
422
375
308
261

219
157
162
192
201

184
16«
162
157
152

166
178
209
253
?97

329
117
?89
?83
?81

289
301
284
279
225

,422
247
422
152
.10
.11

,7?0

367,070
227, 79*

151
151
165
190
200

200
190
170
160
162

170
180
190
196
200

200
195
190
185
180

175
170
165
162
160

155
150
14«
145
140 
i ^fl1 Jn 

5,333
172
200
138
.07
.08

10,580

MEAN
MEAN

135
130
128
125
121

121
121
121
121
121

121
121
121
115
110

115
121
121
121
121

121
121
121
121
121

121
121
121
121
121
121

3,762
121
135
110

.05

.06
7,460

l,00f
622

121
121
93
93
93

93
93
93
94
94

94
94
94
94
94

94
94
92
93
92

90
88
88
87
90

89
93
91
90

2,729
94.1
1?!
87
.04
.04

5,410

MAX 8,210
MAX 8,240

93
93
94
90
91

93
94
93
94
96

102
110
150
550

1,350

1,7«0
2,500
3,100
2,700
2,550

2,360
2,150
1,820
1,4=10
1,2*0

1,130
1,010

890
779
AOQo""
JLCAO^«t

30,0?5
969

3,100
90

.40

.46
59,550

WIN 46
MIN 51

622
591
560
540
518

502
493
483
471
447

442
457
468
4*4
483

486
485
466
448
441

460
529
699
826
868

831
786
765
753
775

17,179
573
868
441
.?4
.?6

34,070

CFSM .
C^SM .

877
1,170
1,920
2,550
2,610

2,370
2,160
1,990
1,830
1,670

,510
,380
,300
,230
,180

1,130
1,060
1,000

951
908

911
847
787
776
829

1,050
961
941
945

1,090
1,370

41,303
1,332
2,610

776
.55
.63

81,920

41 IN 5
?6 IN 3

1,470
1,420
1,280
1,160
1,060

97P
902

1,700
«, 240
6,010

4,630
4,120
3,280
2,520
2,090

1,820
1,580
1,380
1,240
1,170

1,170
1,590
1,560
1,290
1,100

959
861
798

1,120
2,050

60,548
2,018
B,240

798
.83
.93

120,100

.62 AC-FT

.49 AC-FT

2,330
2,080
1,560
1,250
1,070

918
814
749
707
679

735
734
647
605
582

672
690
659
751

1,160

1,540
2,580
3,040
2,990
2,190

1,730
1,490
1,390
1,290
1,200
1,090

39,922
1,288
3,040

582
.53
.61

79,190

728,100
451,800

983
889
807
735
663

614
575
547
513
475

445
412
384
353
325

299
275
253
235
220

206
190
183
183
183

189
197
195
192
1 fi^1 O J

177

12,080
390
983
177
.16
.18

23,960

169
154
147
143
138

142
144
147
154
160

152
159
185
171
160

154
144
151
141
152

155
143
136
135
164

188
214
255
317
^&AJ*»O

5,122
171
348
135
.07
.08

10,160
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05320500 Le Sueur River near Rapidan, Minn.

LOCATION.—Lat 44 06'40", long 94 02*28", in SWj sec.35, T.108 N., R.27 W., Blue Earth County, on right bank 
600 ft downstream from highway bridge, 1.8 miles northeast of Rapidan, and 2.3 miles upstream from mouth.

DRAINAGE AREA.—1,100 sq mi, approximately.

PERIOD OF RECORD.—October 1939 to September 1945, July 1949 to current year.

GAGE.—Water-stage recorder. Datum of gage is 775.76 ft above mean sea level, datum of 1929. Prior to Nov. 15, 
1939, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.—29 years, 414 cfs (5.11 inches per year, 299,900 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 2,320 cfs Mar. 18 (gage height, 5.33 ft); maximum gage height, 
6.40 ft Mar. 15 (backwater from ice); minimum daily, 16 cfs Jan. 19 to Feb. 11.

Period of record: Maximum discharge, 24,700 cfs Apr. 8, 1965 (gage height, 22.10 ft, from floodmark); 
maximum gage height, 22.72 ft May 22, 1960 (from floodmark); minimum daily discharge, 1.6 cfs Feb. 9-25, 
1959; minimum gage height, 1.22 ft Aug. 31, 1970.

REMARKS.—Recorda good except those for winter periods, which are fair.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT NOV DEC JAN MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
?3
24
25

26
27
28
29
30
31
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

46
47
41
38
35

32
29
27
24
22

71
20
19
19
19

19
19
20
21
?0

28
25
26
26
25

24
49

106
116
152
390- — 
•a on -.—3"\J ™*~

1,505 5
48.5
390
19

.04

.05
2,990 10

1971 TOTAL
1972 TOTAL

376
338
298
251
216

186
118
138
143
127

120
114
110
99
91

106
112
154
163
201

213
186
175
179
170

179
198
198
201
154

————

,314
177
376
91
.16
.18

,*40

180,886
89,4*5

110
143
157
165
166

161
159
129
130
130

130
130
130
130
125

118
113
108
100
95

90
86
83
80
75

70
66
62
59
55
52
52 

3,407
110
166
52
.10
.12

6,760

MEAN
K5AN

46
46
43
40
3R

3*
33
31
2"
27

?•!

23
21
19
18

18
17
17
16
16

16
16
16
16
16

16
16
16
16
16
16
16 

736
23.7

48
16

.0?

.02
1,^60

496 MAX
244 "AX

16
16
16
16
16

16
16
16
16
16

16
17
17
17
17

18
19
19
?0
21

22
23
24
25
26

27
29
30
31

—————
—————

578
19.9

31
16

.02

.0?
1 ,150

5.100
?,200

3?
34
36
38
41

43
46
49
54
61

70
-80
100
350

1,030

1,590
2,000
?,200
2,090
2,000

1,900
1,790
1 ,560
1,280
1,020

904
797
686
595
561
517
517 

2?. 554
760

2,200
3?

.69

.80
46,720

MIN 19
"IN lf>

481
453
434
411
396

404
407
393
372
370

365
366
372
370
362

356
340
331
325
313

343
473
635
737
708

640
f>80
538
517
501

—————

13,293
443
737
313
.40
.45

26,37.0

CFSM ,4i>
CFSM .??

•U3
600
761
871
910

852
773
698
635
580

525
477
457
437
418

400
379
356
334
331

325
?98
?fi6
280
272

272
?72
266
272
434
489
489 

14,773
477
910
266
.43
.50

29,300

IN 6.1?
IN ^.03

441
390
350
316
286

272
263
260
292
289

280
289
266
260
201

184
169
157
148
145

145
133
111
108
119

115
106
106
100
111

—————

6,412
214
441
100
.19
.2?

12,720

AC -FT
AC-FT

148
138
126
108
93

93
97

128
266
310

325
331
304
280
252

219
211
224
232
331

625
910

1,070
1,060

975

878
731
655
620
556
493 
493

12,7P9
413

1,070
93
.38
.43

2J,370

358,800
177,500

434
379
334
298
258

230
214
201
188
167

150
136
119
106
95

84
74
63
56
53

49
45
43
43
45

49
54
54
56
51
46
A JL*to 

4,174
135
434
43
.12
.14

8,280

42
40
38
35
35

42
46
42
39
39

39
46
86
93
104

104
91
76
69
71

65
54
51
49
72

136
221
350
376
379

2,930
97.7
379
35

.09

.10
5,810

PEAK DISCHARGE (BASE, 1,300 CFS).--Mar. 18 (1100) 2,320 cfs (5.33 ft).
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05325000 Minnesota River at Mankato, Minn.

LOCATION.—Lat 44 10'10", long 94 00'15", in sec.7, T.108 N., R.26 W., Nicollet County, on left bank at down 
stream side of Main street Bridge in Mankato, 1.8 miles downstream from Blue Earth River and at mile 106.4 
upstream from Mississippi River.

DRAINAGE AREA.—14,900 sq mi, approximately.

PERIOD OF RECORD.—May 1903 to current year (no winter records 1904, 1906-10, 1918-29). Monthly discharge only 
for some periods, published in WSP 1308. Published as "near Mankato: 1902-21.

GAGE.—Water-stage recorder. Datum of gage is 747.92 ft above mean sea level, datum of 1929. Prior to Oct. 19, 
1921, nonrecording gage, at site 1.8 miles upstream at datum 6.4 ft higher. Mar. 15, 1922, to Nov. 30, 1924, 
nonrecording gage at present site and datum.

AVERAGE DISCHARGE.—51 years (1905, 1910-17, 1929-72), 2,671 cfs (2.43 inches per year, 1,935,000 acre-ft per 
year).

EXTREMES.—Current year: Maximum discharge, 20,200 cfs June 9 (gage height, 17.07 ft); minimum, 349 cfs Oct. 1 
(gage height, 2.33 ft) .

Period of record: Maximum discharge, 94,100 cfs Apr. 10, 1965 (gage height, 29.09 ft); minimum observed, 
26 cfs Aug. 4, 1934.

Maximum stage known, 29.9 ft Apr. 26, 1881, from floodmark, present site and datum (discharge, 90,000 cfs)

REMARKS.--Records good except those for winter periods, which are fair. Records of water temperatures and sus 
pended sediment loads' for the current year are published in Part 2 of this report. Station operated at a 
temporary location during flood protection project construction after May 28, 1971.

REVISIONS (WATER YEARS).—WSP 875: 1917. WSP 955: Drainage area. WSP 1085: 1929. WSP 1238: 1903, 1908, 
1919. WSP 1508: 1916(M), 1918(M), 1926(M), 1928, 1930, 1932(M), 1938(M).

DAY OCT

DISCHARGE* IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

471
467
456
417
415

425
415
416
415
395

391
404
439
470
439

395
375
355
382
362

401
424
416
416
408

531
883

1*150
1*280 
1*530
2*080 

17*823
575

2*080
355
• 04
.04

35*350

2*420
2*690
2*630
2*460
2*380

2*490
2*440
2*450
2*570
2*410

2*190
*980
*870
*820
,760

»770
.880

2*230
2.570
2*820

2*950
2*990
3*050
3*020
2*850

2*870
2*900
2*950
2*920
2*530

74*860
2*495
3*050
1*760

.17

.19
148*500

1971 TOTAL 1.317
1972 TOTAL 1*511

2*040
2*000
2*100
2*200
2*300

2*200
2*200
2*180
2*100
2*050

1*980
1*800
1*700
1.550
1*500

1*400
1*350
1*300
1*250
1*200

1*150
1*100
1*080
1*060
1*040

1*030
1*020
1*010
1*000
1*000
1*000 

47*790
1*542
2*200
1*000

.10

.12
94*790

,724 MEAN
,549 MEAN

1*000
990
980
975
972

970
965
960
955
950

945
940
930
900
860

830
810
800
780
770

760
755
750
745
740

735
730
722
722
730
750 

26*421
852

1*000
722
.06
.07

52*410

3*610
4*130

775
775
775
770
760

750
745
740
730
720

700
690
670
660
650

640
620
605
590
580

565
555
5*5
535
525

520
515
510
505

18,720
646
775
505
.0*
.05

37,130

MAX 20
MAX 19

500
500
500
500
500

505
510
515
520
530

545
560
580
630

1*000

1*900
3,700
7*000
10*000
11*400

11*700
11*800
11.500
10,900
10,400

10*100
9.800
9,540
9,220
8,910
8,410 

154,675
4,990
11,800

500
.33
.39

306,800

,900 MIN
,300 MIN

8,400
8,170
7,850
7,570
7,400

7,260
7,060
6,960
6,820
6,760

6,670
6,580
6,520
6,470
6*480

6,560
6,670
6,910
7,060
7,100

7,270
7,570
7,900
8,330
8,740

9,140
9*550
9,980
10,300
10,300

230,350
7,678
10,300
6,470

.52

.58
456,900

10,300
10,500
11,200
12,300
12,800

12,900
12*700
12*500
12*200
11*400

10*900
10.400
10.000
9,680
9,420

9,200
9,000
8,980
8,930
8,840

8,820
8,590
8,330
8,160
8,080

8,210
8,150
8,120
8,170 
8,540
9,310 

306,630
9,891
12,900
8,080

.66

.77
608,200

304 CFSM .24
355 CFSM .28

10,200
11,100
12,100
12,500
12,600

12,400
12,300
12,500
18,400
19,300

17,500
16,700
15,500
14,300
13*300

12,300
11,300
10,500
9,760
9,220

8,750
8,530
8,150
7,510
7,010

6,600
6,270
6,000
5,920 
6,900

335,420
11,180
19,300
5,920

.75

.84
665,300

IN 3.29
IN 3.77

7,180
6,910
6,250
5,660
5,180

4,860
4,590
4,430
4,520
4,370

4,330
4,430
4,410
4,360
4,170

4,050
4,010
3,850
3,700
4,140

4,640
5,720
6,550
6,750
6,050

5,520
5,230
5,070
5,080 
5,050
5,070 

156,130
5,036
7,180
3,700

.34

.39
309,700

4,970 2,070
4,780 ,960
4,560 ,900
4,390 ,840
4,260 ,800

4,150 ,750
3,940 ,760
3,860 ,710
3,760 ,640
3,640 ,550

3,530 ,470
3,410 ,440
3,300 ,520
3,210 ,490
3,070 ,440

2,950 ,390
2.860 .310
2.820 .240
2.690 .160
2.610 .190

2.570 .200
2.500 .100
2.420 ,050
2.370 .030
2.320 .090

2.330 .200
2.360 .240
2.320 .470
2.270 .580 
2.190 .600
2.130 —— —— 

98.540 44.190
3.179 1.473
4.970 2,070
2.130 1*030

.21 .10

.25 .11
195*500 87*650

AC-FT 2,614,000
AC-FT 2,998,000
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05330000 Minnesota River near Jordan, Minn.

151

LOCATION. — Lat 44°41'35", long 93°38'30", in NW^SV^s sec. 7, T.114 N., R.23 W., Carver County, on left bank 1.5 
miles northwest of Jordan and at mile 39.4 upstream from Mississippi River.

DRAINAGE AREA. — 16,200 sg mi, approximately.

PERIOD OF RECORD. — September 1934 to current year. Prior to Oct. 1, 1966, published as "near Carver, Minn".

GAGE. — Water-stage recorder. Datum of gage is 690.00 ft above mean sea level, datum of 1929. Prior to Oct. 1, 
1966, water-stage recorder 2.8 miles downstream with auxiliary chain gage at present site and same datum.

AVERAGE DISCHARGE, — 38 years, 3,399 cfs (2.85 inches per year, 2,463,000 acre-ft) .

EXTREMES. — Current year: Maximum daily discharge, 16,800 cfs June 14 (gage height, 21.48 ft); minimum, 545 cfs 
Oct. 12, 14 (gage height, 4.37 ft).

Period of record: Maximum discharge, 117,000 cfs Apr. 11, 1965; maximum gage height, 34.37 ft Apr. 12, 
1965 (backwater from Mississippi River); minimum discharge, 79 cfs Nov. 17, 1955; Minimum gage height, 2.66 
ft Nov. 22, 1935.

REMARKS. — Records good except those for winter periods, which are fair. Records of chemical analyses for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).— WSP 955: Drainage area. WSP 1508: 1935.

DISCHARGE, IN CUBIC FEET PE<* SECOND.

DAY OCT NOV DEC JAN FE8

WATER YEAR OCTOBER 1971 TO SF.PTEMBER 1972 

MAR APR MAY JUN JUL AUG SEP

1
2 
3
4
5

6 
7 
8 
9 

10

11 
12 
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

626 
626 
677 
669 
641

604 
589 
583 
577 
566

560 
548 
553
554
601

646
637
609
611
598

647
660
678
696
694

691
771

1,000
1,510 
1,780
2,570

23,772
767

2,570
548
.05
.05

47,150

3,720 
3,870 
3,840 
3,770 
3,600

3,420 
3,310 
3,300 
3,300 
3,320

3,240 
3,030 
2,890
2,740
2,600

2,590
2.730
3,500
4,230
4,350

4,270
4,170
4,180
4,170
4,140

4,060
3,980
3,960
3,950 
3,760

107,990
3,600
4,350
2,590

.22

.25
214,200

3,510 
3,000 
2,890 
3,170 
3,430

3,570 
3,620 
3,610 
3,280 
2,710

2,400 
2,200 
2,100
2,000
1,900

1,850
1,800
1,750
.700
,680

,640
,610
,580
,560
,530

,500
,480
,460
,440 
,420
,400 

68,790
2,219
3,620
1,400

.14
- .16

136,400

1971 TOTAL 1,687,246 MEAN
1972 TOTAL 1,801 ,037 MEAN

1,390 
1,380 
1,370 
1,360 
1,350

1,340 
1,330 
1,320 
1,310 
1,300

1,?80 
1,190 
1,120
1.070
1.050

1.030
1.020
1.000

990
980

970
960
950
940
930

920
910
900
890 
flanOoU 

fl7AO r U

34,300
1,106
1.390
870
.07
.08

68,030

4,623
4,921

850 
840 
830 
820 
810

800 
780 
770 
760 
750

740 
730 
730
720
710

700
690
680
670
660

650
640
640
630
620

620
620
610
610

20,680
713
850
610
.04
.05

41,020

MAX 24*
MAX 16,

610 11,300 
610 10,600 
610 10,100 
610 9,820 
615 9.470

615 9.270 
620 9.100 
6?0 8,890 
620 8.690 
620 8,470

625 8,380 
630 8.320 
650 8.260
700 8.240
760 8.240

1.100 8.220
2.100 8.260
4,000 8,390
7,200 8,520
14,000 8,630

16,200 8,740
16,600 9,420
16,400 10,300
16,200 10,600
15,700 10,700

15,200 10,700
14,500 10,900
13,700 11,000
13,000 11,300
12,400 11,600
11,800 ————— 

199,615 284,430
6,439 9,481

16,600 11,600
610 8,220
.40 .59
.46 .65

395.900 564,200

11,800 
12,100 
12,500 
12,600 
12,800

13,100 
13,400 
13,500 
13,600 
13,400

13,200 
12,800 
12,300
11,800
11.200

10.800
10.300
10.000
9.780
9,650

9,510
9,430
9,240
9,090
9,370

9,410
9,320
9,190
9.120
9,290
9.640 

343,240
11,070
13,600
9,090

.68

.79
680,800

100 MIN 508 CFSM .29
800 MIN 548 CFSM .30

10,100 
10,600 
11,200 
11,600 
12,100

12,400 
12,800 
13,000 
13,100 
13,200

13,900 
15,000 
16,200
16,800
16,800

16,300
15,700
14,900
13,900
12,900

11,700
10,600
9,780
9,220
8,520

7,860
7,300
6,940
6,620 
6,440

357,480
11,920
16,800
6,440

.74

.82
709,100

IN 3.87
IN 4.14

7,020 
7,430 
7,340 
6,780 
6,150

5,670 
5,360 
5,090 
5,090 
5,150

4,960 
4,870 
4,890
4,860
4,780

4,640'
4,570
4,530
4,370
4,300

4,540
4,950
5,770
6,690
7,130

7,490
7,760
7,490
7,100 
6,770
6,530 

180,070
5,809
7,760
4,300

.36

.41
357,200

AC-FT 3.
AC-FT 3,

6.330 
6.130 
5.850 
5,500 
5,180

4,960 
4,780 
4,620 
4,470 
4,360

4,250 
4,110 
3,960
3,830
3,700

3,570
3,440
3,330
3,240
3,200

3,140
3,090
2,970
2,900
2,860

2,860
2,850
2,830
2.780 
2.730
2,680 

120,500
3,887
6,330
2,680

.24

.28
239,000

347,000
572,000

2,610 
2,540 
2,480 
2,430 
2,390

2,350 
2.350 
2.310 
2.240 
2.170

2.100 
2,010 
2,000
2,060
2,060

1,980
1,920
1,840
1,750
1,710

1,690
1,680
1*620
1,550
1,530

1,500
1,760
1.800
1,810 
1,930

60,170
2,006
2,610
1,500

.12

.14
119*300
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MINNESOTA RIVER BASIN 

05330900 Nine Mile Creek at Bloomington, Minn.

LOCATION.—Lat 44°48'46", loner 93°18'07", in NN% sec.21, T.27 N., R.24 W., Hennepin County, on Left bank between 
105th and 106th street in Bloomington, Minn., 1.2 miles downstream from bridge on Old Shakopee Road and 2.1 
miles upstream from mouth.

PERIOD OF RECORD.—January 1963 to current year.

GAGE.—Water-stage recorder. Altitude of gage is 731 ft (from topographic map). Prior to May 16, 1963, nonre- 
cording gage 30 ft upstream at datum 0.81 ft higher.

AVERAGE DISCHARGE.—9 years, 18.4 cfs (13,300 acre-ft per year).

EXTREMES.—Current year: Maximum discharge, 204 cfs July 22 (gage height, 3.20 ft); minimum daily, 2.8 cfs 
Feb. 1; minimum gage height, 1.42 ft on June 7, 11.

Period of record: Maximum discharge, 535 cfs Apr. 8, 1965 (gage height, 4.32 f t) j minimum daily, 1.2 cfs 
Feb. 24, 1965; minimum gage height, 1.28 ft Oct. 14, 1966.

REMARKS.—Records good except those for period of no gage-height record, which are fair.

cur
DISCHARGE. IN CUBIC FEET PER SECOND* MATER YEAR OCTOBER 1971 TO SE'TfMBER 1*72

OCT NOV DEC JAN FEB MAR APR MAY JUN JUl AUO sir
t
2
3
4
5

*
7
•
9

10

It
12
IS
14
IS

16
17
18
19
20

21
22
23
24
2S

26
27
26
29 
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
iiTR YR

26
29
27
2*
23

20
17
17
15
14

12
13
13
12
11

10
10
17
1*
16

26
2«
25
22
19

17
71
62
66 
93

102

676
26.3
102
10

1*7(10

1971 TOTAL
1972 TOTAL

99
94
60
66
53

It <i
30
25
26
24

22
19
17
16
IS

25
42
47
07
47

41
33
29
27
26

27
26
20
20 
21

1*116
37.2

99
15

2*210

6,354.9
6.236.6

20
21
21
20
20

20
19
19
16
1*

IS
17
14
15
16

16
10
13
15
IS

15
14
15
16
16

15
15
15
15 
16
17

514
16.6

21
13

1.020

MEAN
MEAN

17
17
15
17
14

12
13
15
15
16

16
16
15
11
7.7

5.0
7.0
6.£
A.O
A.O

6.0
6.0
6.0
6.2
6.6

6.2
6.0
6.0
6.2
5.4
3.6

331.1
10.7

17
3.6
657

22.9 MAX
22.5 MAX

2.A
3.4
3.»
4.2
4.6

4.
4.
4.
4.
4.

. 4.
4.
5.0
5.6
6.4

7.4
9.0

11
12
13

13
13
13
13
13

13
13
13
13

237.6
6.20

13
2.6
472

113
117

IS
13
13
13
13

13
13
1«
14
14

15
16
17
1*
35

94
105
112
115
117

115
110
106
96
90

63
7a
72
66
62
56

1.713
55.3
117
13

3.400

"IN 2.2
HIM 2.6

52
49
45
43
40

37
35
32
31
29

2*
27
25
25
24

23
22
21
22
20

34
37
40
42
36

33
2*
25
24
22

953
31.6

52
20

1.690

AC-FT 16.
AC-FT 16.

30
31
31
31
2*

22
16
14
11
10

e.e
7.3
9.6
7.9
7.3

7.1
a. a
6.A
6.1
5.3

4,9
4.7
5.1

26
2*

47
57
60
72
69
be
734.9
23.7

72
4.7

1.460

570
340

50
•49
36
24
17

B.B
6.6
5.8
5.3
4.5

4.7
4.4
6.A
6.4
4.9

4.7
4.4
4*2
5.5

17

13
16
15
9.6
6.A

6.A
7.3
7.3
7.9
7.3

367.2
12.2

50
4.2
726

7.3
6.4
7.3
6.4
s. a
7.1
7.3

10
7.9

12

12
13
7.9
6. a
5.5

7.9
17
e. a
7.3

21

22
34
50
44
40

69
56
49
41
33
25

649.9
21.0

69
5.5

1,290

IB
14
10
7.3
6.4

a.B
12
IS
15
11

6.1
7.0
6.0
5. a
5.1

5.1
4.7
4. a
5.3
4. a

16
6.5
a.i
7.3

14

13
11
10
14
21
21

sia.i
10.3

21
4.7
631

20
IB
IT
16
IS

20
16
ia
16
14

14
14
14
14
16

15
12
11
9.4

11

a. 9
11
11
9.3

16

13
14
16
13
11

423.6
14.1

20
a. 9
a40



MISSISSIPPI RIVER MAIN STEM 

05331000 Mississippi River at St. Paul, Minn.

153

LOCATION.—Lat 44 56'40H , long 93 05'20", in SE^NE^j sec.6, T.28 N., R.22 W., Rarasey County, on left bank in 
St. Paul, 300 ft upstream from Robert Street Bridge,.6 miles, downstream from Minnesota River, and at mile 
839.3 upstream from Ohio River.

DRAINAGE AREA.—36,800 sq mi, approximately.
PERIOD OP RECORD.—Water year 1867-69, 1872-92 (annual maximum), March 1892 to current year (prior to 1901,

fragmentary during some winters). Records prior to March 1892, published in the 19th Annual Report, Park 4, 
have been found to be unreliable and should not be used. Monthly discharge only £OL some periods, published 
in WSP 1308. Gage-height records (winter records incomplete) collected at same srte since 1866 are contain 
ed in reports of U.S. Weather Bureau, War Department and Mississippi River Commission.

GAGE.—Water-stage recorder. Datum of gage is 683.62 ft above mean sea level, datum of 1929. Prior to Mar. 18, 
1925, nonrecording gage at several sites within 300 ft of present site at same datum. Mar. 18, 1925, to 
Mar. 10, 1933, water-stage recorder and Mar. 11, 1933, to Sept. 14, 1939, nonrecording gage, at present site 
and datum. Since September 1938, auxiliary water-stage recorder 5.6 miles downstream.

AVERAGE DISCHARGE (ADJUSTED FOR DIVERSION).—74 years (1894-95, 1896-97, 1900-1972), 10,420 cfs (3.85 inches per 
year.

EXTREMES.—Current year: Maximum discharge, 51,600 cfs Mar. 27 (gage height, 11.14 ft); minimum daily, 3,850 
cfs Oct. 4.

Period of record (1867-70, 1872-1972): Maximum discharge, 171,000 cfs Apr. 16,1965 (gage height, 26.01 
ft, from floodmark).

Period of record (1897, 1917-72): Minimum daily discharge, 632 cfs Aug. 26, 1934.
Maximum flood known since at least 1851, 171,000 cfs Apr. 16, 1965 (gage height, 26.01 ft, from floodmark). 

Flood of Apr. 11, 1870 reached a stage of 19.4 ft (discharge, 100,000 cfs).
REMARKS.—Records good. Records of water temperatures for the current year are published in Part 2 of this re 

port, slight regulation except during extreme floods by reservoirs on headwaters and by powerplants. Be 
ginning July 20, 1938, sewage from Minneapolis and St. Paul, which formerly entered above station, was di 
verted to a sewage-disposal plant, thence to river below station. Figures of daily discharge do not include 
this diversion.

COOPERATION.—Records of Mississippi River at Twin City lock and dam computed and furnished by Ford Motor Co. 
Diversion through sewage disposal plant furnished by Metropolitan Sewer Board.

REVISIONS (WATER YEARS) .—WSP 285: 1892-96. WSP 715: Drainage area. WSP 875: 1938. WSP 895: 1939. WSP 
1308: 1867 (M). WSP 1508: 1897, 1898(M)I, 1903(M), 1917-18(M), 1928(M), 1929. See also Period of Record.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YE*» OCTOBER 1971 TO SEPTEMBER 1973 

MOV DEC JAN FEB M»R APH MAY JU" JUL AUG

1
2
3
4
s
6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
29

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(t)
MEAN |
CFSM t
IN. *

CAL YR
WTR YR

3,960 25,500
4,060 29,100
3,860 30,500
3,850 31,700
4,300 32,300

tt, 970 31,900
5,330 31,700
5,580 31,400
5,000 30,100
4,680 29,300

5,230 28,600
5,130 26,700
5,220 25,600
5,120 24,100
5,100 23,300

5,270 22,600
6,560 23,400
7,870 25,400
8,980 27,600
8,970 28,500

9,260 28,700
9,990 29,500
9,660 29,400
9,590 28,900
9,830 28,700

10,100 28.500
11,800 26,800
12,300 24,800
14,600 23,600
16,500 21,500

242,120 829.700
7,810 27,660
19,400 32,300
3,850 21,500

31*1* 335
8,15!* 28,000
0.22 0.76
0.25 0.85

1971 TOTAL 5,529
1972' TOTAL 7,5.!*2

19,800
18,100
17,600
17,200
17,900

IB, 400
16,400
18,700
18,200
14,300

14,000
14,20(
13,900
10,500
11,600

13,100
12,500
11,000
9,600
10,100

11,200
11,100
11,200
12,200
10,900

11,200
11,000
10,900
11,000
10,700
11,200 

421,900
13,610
19,800
9,600

292
13,900

0.38
0.1*1*

,1*1*0
,500

10,800
11,000
1 1 ,?00
10,100
9,580

0,140
9,280
9.620
10,000
10,000

,770
,590
,750
,020
,870

8,550
8,490
8,76C
8,790
8,650

B,45C
1,281)
8,210
8,460
6,510

8,500
8,330
8,160
8,200
7,920
7,610 

261,630
9,091
11,200
7,810

290
9,381
0.25
0.29

MEAN 15,150
MEAN 20,610

8,120
8,120
8,090
7,860
B.U20

6,100
7,800
7,560
7,920
7,860

7,960
7,710
7,900
7,530
7,690

7,660
7,620
7.510
7,260
7,090

7,430
7,520
7,110
6,670
6,880

7,070
7,100
6,670
7,220

219,470
7,568
6,120
6,670

312
7,880
0.21
0.23

MAX 1*9
MAX 51

7,420
7,500
6,790
6,250
5,260

6,400
7.570
7,220
6,940
6,990

7,380
7,440
7,790
8,340
7,880

6,990
10,300
15,500
19,400
27,100

32,700
36,100
40,800
46,100
46,500

50,600
51,400
51,000
49,600
47,600
44,900 

687,780 1,
22,190
51,400
5,290

359
22,550

0.6l
0.70

,500 MIN
,1*00 MIN

41,600
39,100
37,200
35,500
34,300

33,300
32,400
31,600
30,700
29,900

28,900
26,500
29,000
29,700
30,700

31,900
33,600
35,400
37,200
36,500

39,800
40,700
41,400
42,200
42,600

42,500
42,200
42,200
42, 100
41,900

086. fl*
36,230
42,600
26,500

333
36,560

0.99
1.10

2,880
3,850

42,000
41,300
40,800
40,600
40,700

40,900
41,100
41,500
41,700
01,600

41,400
00,600
39,700
38,500
37,800

36,600
36,100
35,300
34,100
43,000

32,000
31,000
29,800
29,500
29,700

29,400
29,500
28,600
27,900
2^,300
28, "00 

1,109.8*
35,600
42,000
27,900

355
36,160

0.98
1.13

MEAN t
MEAN t

29,000
30,400
31,000
31,500
31,800

31,700
31,700
30.200
29,500
?9,500

27,900
27,200
26,700
29,400
28,500

28,000
26,800
26,800
25,400
25,300

25,000
24,000
20,900
20,500
19,600

18,100
17,200
16.100
15,500
14,900

769,100
25,t>40
31,600
10,900

365
26,000

0.71
0.79

15, 1*90
20,950

14,500
14,800
15,000
13,900
13,400

13,400
13,200
11,900
11,600
11,300

11,600
11,000
11,100
11,200
13,200

12,900
12,600
11,400
11,200
11,300

11,300
12.900
23,200
30,100
39,600

4o,900
47,700
u<j,800
47,700
46,700
4u,800

652,000
21,030
«8,600
I 1,000

378
21,1*10

0.58
0.67

CFSM t 0
CFSM t 0

42,600
40,100
37,400
35,300
32,900

31,500
30,400
30,600
31,300
32.000

32,000
3u,9QO
29,600
26,000
27.200

26,200
25,000
2i,50G
22,200
21,400

21,200
20,500
20,000
19,000
IV, 400

21,300
22,000
21.500
21,300
21,200
20.900

836,400
27.050
42,t>00
19,000

377
27,1*20

0.75
0.86

1*2 IN.
57 IN.

20,600
19,600
18,700
18,000
16,900

16,500
16,501)
14,000
14,000
13,5>UO

14,300
13,101)
12,300
12,000
11,900

11,600
11,200
10,800
11,200
It, 500

11,000
11,200
11,000
11,200
11,600

1 1 ,900
11,600
11,600
12,400
11,900

403,600
13.450
20,600
10,600

335
13,780

0.37
0.1*1

t 5.71
t 7.72

t Diversion equivalent in cubic feet per second, through sewage disposal plant, 
t Adjusted for diversion.

M Expressed in thousands.



154 ST. CROIX RIVER BASIN 

05336700 Kettle River below Sandstone, Hinn.

LOCATION.—Lat 46°06'20", long 92 51'50", in NVfl{SW*s sec.22, T.42 N., R.20 W., Pine County, on left bank about 
900 ft downstream from abandoned powerplant dam, on Sandstone Federal Correctional Institution property, 
1.8 miles south of Sandstone.

PERIOD OF RECORD.—October 1967 to current year.

GAGE.—Water-stage recorder. Altitude of gage is 930 ft (from topographic map).

AVERAGE DISCHARGE.—5 years, 824 cfs.

EXTREMES.—Current year: Maximum discharge 17,200 cfs July 23 (gage height, 15.38 ft); minimum, 151 cfs Oct. 1, 
2 (gage height, 4.07 ft).

Period of record: Maximum discharge, 17,200 cfs July 23, 1972 (gage height, 15.38 ft); minimum daily, 
62 cfs Jan. 14-19, 1971.

Flood in April 1965 reached a stage of 12.96 ft, from floodmark (discharge, 13,400 cfs).

REMARKS.—Records good except those for winter periods, which are fair, and periods of no gage-height record, 
which are poor.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1571 TO SEPTEMBER 1972 

NOV DEC JAN FES MAR APR MAY JUN JUL AUG SEP

1 151
2 157
3 178
4 185
5 192

6 200
7 192
8 192
9 189

10 182

11 178
12 171
13 168
14 168
15 168

16 316
17 483
16 547
19 646
20 770

21 830
22 885
23 917
24 877
25 815

26 748
27 1,160
28 4,100
29 5,090
30 4,750
31 5,630

TOTAL 31,235
MEAN 1,008
MAX 5,630
MIN 151

6,610
5,850
5,140
4,460
3,730

3,070
2,440
1,960
1,660
1,430

1,260
1,140
1,060

997
989

1,010
2,190
3,700
4,080
3,650

3,120
2,440
2,100
1,800
1,430

1,270
1,130
1,030

893
770

——— —

72,409 12
2,414
6,610

770

CAL YR 1971 TOTAL 318,843
WTR YR 1972 TOTAL 508,604

708
755
672
609
607

585
566
540
495
447

413
390
370
360
345

330
315
310
300
290

285
280
275
265
260

255
250
245
240
236
232

,230
395
755
232

MEAN
MEAN

228
225
222
218
215

210
208
206
204
202

200
197
195
192
190

188
185
185
183
180

180
179
177
175
175

174
173
170
169
168
168

5,941
192
228
168

874
1,390

167
165
164
163
162

161
160
160
160
157

155
155
156
156
157

158
158
158
159
160

160
160
160
160
161

162
162
163
164

—————
—— -— -

4,643
160
167
155

MAX 11,400
MAX 16,400

165
165
166
168
170

171
.175
177
179
182

182
185
185
186
188

195
198
205
215
227

250
266
300
340
370

410
470
530
580
620
680

8,500
274
680
165

MIN 62
MIN 151

720
770
830
880
950

920
900
880
860
830

810
780
900

1,150
1,700

2,400
3,700
5,500
9,200
7,860

7,430
6,740
6,110
5,770
5,340

4,730
4,190
3,730
3,320
2,960
————

92,660
3,095
9,200

720

2,710
2,920
3,070
2,890
2,700

3,340
3,620
3,210
2,790
2,410

2,070
1,780
1,540
1,420
1,320

1,230
1,130
1,040

930
837

2,740
3,340
2,300
1,730
1,360

1,120
954
814
791

1,040
1,110

60,256
1,944
3,620
791

970
814
709
616
533

464
414
374
343
313

289
278
274
338
450

620
830

,100
,400
,600

,450
,300
,130
970
840

7*0
650
570
490
440

______

21,309
710

1,600
274

393
343
318
293
278

267
248
234
230
223

230
602
581
475
419

361
330
602
739
962

2,710
8,310

16,400
15,000
11,400

7,870
5,570
4,250
3,770
3,090
2,450

88,948
2,869

16,400
223

2,030
1,710
1,430
1,200
986

699
1,160
1,950
2,830
2,470

2,100
1,710
1,400
1,220
1,190

1,060
978

2,090
3,970
3,010

2,270
3,510
4,530
3,990
3,460

3,000
2,440
1,990
1,660
1,420
1,220

64,903
2,094
4,530

699

1,090
962
868
784
724

668
637
602
547
506

513
461
464
464
446

429
409
393
383

1,130

5,980
5,960
4,770
3,970
3,240

2,610
2,070
1,650
1,420
1,160

______

45,370
1,512
5,980

383

NOTE.—No gage-height record Mar, 20 to Apr. 19, June 15-30.



ST. CROIX RIVER BASIN 

05338500 Snake River near Pine City, Minn.

155

LOCATION.r-Lat 45 50'30", long 92°56'00", in SEJsNWSj sec.26, T.39 N., R.21 W., Pine County, on left bank at site 
of former powerplant and dam, 0.5 mile downstream from Cross Lake and 1.5 miles northeast of Pine City.

DRAINAGE AREA.—958 sq mi.

RECORDS AVAILABLE.—June 1913 to September 1917, July 1951 to current year.

GAGE.—Water-stage recorder. Datum of gage is 919.00 ft above mean sea level, datum of 1929. June 25, 1913, 
to Sept. 30, 1917, nonrecording gage at site 500 ft downstream at different datum. July 1 to Oct. 28, 1951, 
nonrecording gage at present site and datum.

AVERAGE DISCHARGE.—25 years, 594 cfs (8.42 inches per year).

EXTREMES.—Current year: Maximum discharge, 14,300 cfs July 27 (gage height, 10.38 ft); mimimum, 88 cfs Oct. 12 
(gage height, 3.00 ft).

Period of record: Maximum discharge 14,300 cfs July 27, 1972 (gage height, 10.38 ft); minimum, 5.5 cfs 
Oct. 1, 1964 (gage height, 2.57 ft), result of dam rehabilitation 0.5 mile upstream. . 

A discharge measurement of 12,500 cfs was made May 9, 1950.

REMARKS.—Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT NOV DEC JAN FEB MAR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

127
137
142
137
122

107
102
117
107
112

112
107
142
147
137

164
218
310
457
554

733
836
875
875
836

789
945

1,090
1,440
1,950

2,820
3,270
3,700
3,960
4,090

3,940
3,490
3,040
2,640
2,260

1,920
1,610
1,340
1,160
1,030

966
1,120
1,450
1,860
2*260

2,540
2,700
2,670
2,640
2,470

2,220
1,960
1,690
1,370
1,100

16,427 69,286
530

2,500
102
.55
.64

1971 TOTAL
1972 TOTAL

2,310
4,090

966
2.41
2.69

276,270
447,635

895
817
789
751
706

653
602
569
530
485

449
416
390
377
365

350
340
325
315
305

295
285
275
270
255

250
240
230
220
215
210 

13,174
425
895
210
.44
.51

MEAN
MEAN

210
205
200
195
190

185
180
175
175
175

175
175
170
170
165

160
165
165
160
160

160
155
155
155
150

150
150
150
150
150
150 

5,230
169
210
150
.18
.20

757
1,223

155
155
155
150
145

145
140
140
140
135

140
145
150
150
150

150
155
155
155
155

155
155
155
155
155

155
160
160
160

———— —

4,375
151
160
135
.16
.17

MAX 6,510
MAX 14,200

160
160
160
160
160

160
160
160
160
160

165
169
169
174
185

191
218
235
264
334

688
1,160
1,730
2,260
2,690

3,060
3,240
3,220
3,120
3,010
2,810 

30,692
990

3,240
160

1.03
1.19

MIN
MIN

2,530
2,270
2,110
1,910
1,700

1,550
1,450
1,420
1,360
1,330

1,280
1,340
1,580
1,870
2,200

2,490
2,750
3,060
3,490
3,960

4,330
4,660
4,690
4,520
4,280

3,970
3,630

< 3,270
2,940
2,640

80,580
2,686
4,690
1,280
2.80
3.13

57 CFSM
102 CFSM

2,390
2,240
2.0BO
2,OOO
1,930

1,910
1,850
1,860
1,870
1,840

1,750
1,620
1,500
1,350
1,210

1,120
1,030

945
855
770

724
688
715
751
798

789
789
779
817
846
935 

40,751
1,315
2,390

688
1.37
1.58

.79 IN
1.28 IN

1,030
1,070
1,030

935
817

706
611
538
429
390

352
328
304
322
293

298
328
352
409
478

485
546
594
594
562

493
442'409

370
346

15,861
529

1,070
293
.55
.62

10.73
17.38

310
293
275
264
246

218
207
207
224
218

224
230
202
281
287

287
293
304
285
304

364
798

2,260
4,810
8,660

12,600
14,200
13,700
12,300
10,300
8,370 

93,521
3,017

14,200
202

3.15
3.63

7,050
5,760
4,540
3,400
2,700

2,340
2,170
2,030
2,000
2,010

2,060
2,030
1,910
1,770
1,560

1,400
1,250
1,130

986
935

1,020
1,080
1,160
1,280
1,360

1,450
1,480
1,400
1,250
1,090 

955

62,556
2,018
7,050

935
2.11
2.43

817
697
610
538
478

457
422
402
364
352

352
334
340
322
304

293
264
246
235
310

428
538
779
895
895

855
751
706
636
562

15,182
506
895
235
.53
.59



156 ST- CROIX RIVER BASIN

05340050 Sunrise River near Lindstrom, Hinn.

LOCATION. — Lat 4527'00", long 9253'10", in SV^NEij sec. 7, T.34 N., R.20 W., Chisago County, on left bank 20 ft 
downstream from highway bridge and 4.5 miles northwest of Lindstrom.

PERIOD OF RECORD. — July 1965 to current year. Records for January 1949 to July 1965 at site 6.5 miles upstream, 
published as "near Stacy", not equivalent owing to increased drainage area and Minnesota Game and Fish re 
servoir between sites.

GAGE. — Water -stage recorder. Altitude of gage is 850 ft (from topographic map). 

AVERAGE DISCHARGE.— 7 years, 85.7 cfs (62,090 acre-ft per year).

EXTREMES. — Current year: Maximum discharge, 234 cfs Apr. 23 (gage height, 5.37 ft); maximum gage height exceeded 
5.42 ft Dec. 17-20, 27-30; minimum daily, 9.0 cfs Oct. 7, 8, 9.

Period of record: Maximum discharge, 704 cfs Apr. 11, 1969 (gage height, 7.28 ft; minimum 4.5 cfs Oct. 3, 
1971 (gage height, 1.98 ft).

REMARKS. — Records good except those for winter period, which are fair and periods of no gage-height record, which 
are poor. Some regulation by Minnesota Game and Fish Wildlife Refuge ponds above the station. At high stages 
a small part of flow discharges into the Rum River and Coon creek basins from west Arm of Coon Lake and South 
Coon Lake, respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUM JUL AUG SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

18
22
19
16
14

12
9.0
9.0
9.0

10

10
10
11
11
11

11
11
12
16
16

17
21
20
20
22

23
47
85

105
136
184 

937.0 5
30.2
184
9.0

1,860 11

1971 TOTAL
1972 TOTAL

192
196
204
207
211

219
219
215
211
204

198
190
182
174
169

168
183
202
207
204

196
190
191
193
192

191
193
190
188
190

,869 4,
196
219
168
,640 8,

37,339.3
36,645.0

178
169
166
162
160

158
156
154
151
148

142
138
132
129
125

122
120
118
117
117

116
115
113
110
108

107
104
102
100
99
Qf. *9t>

032
130
178
96

000

MEAN
MEAN

93
91
89
86
82

78
76
75
73
72

71
70
68
61
57

55
52
50
48
46

44
43
42
40
39

38
37
37
36
36
35

1,820
58.7

93
35

3,610

102 MAX
100 MAX

35
35
35
35
35

35
35
35
35
35

35
35
35
35
35

35
36
36
36
36

37
37
37
37
37

38
, 38
38
38

______

1.C41
35.9

38
35

2,060

361
234

39
39
39
39
40

40
41
42
42
43

43
45
47
49
53

62
66
73
79
99

115
130
140
153
170

180
182
181
179
178
177

2,805
90.5
182
39

5,560

MtN 8.1
KIN 9.0

174
172
171
171
171

171
171
171
171
171

171
171
171
173
178

181
186
190
195
200

212
225
234
231
227

226
221
216
209
203

5,734
191
234
171

11,370

AC-FT 74
AC-FT 72

205
210
206
200
195

193
186
178
172
167

163
156
153
148
145

140
137
131
127
121

116
113
108
103
102

98
94
91

104
103
Qfl"O

4,463
144
210
91

8,850

,060
,690

94
90
86
81
79

76
73
60
55
54

54
56
57
69
60

56
55
54
55
65

79
105
95
84
76

70
66
62
60
56

2,082
69.4
105
54

4,130

53
50
50
48
46

44
43
46
48
45

44
44
42
50
48

46
51
51
49
51

59
94

191
173
151

147
144
141
139
138 
135

2,461
79.4
191
42

4,880

131
130
127
123
121

123
130
141
134
125

116
110
104
100
96

93
87
83
80
77

82
78
74
74
74

90
93
89
87
86
OCD J

3,145
101
141
74

6,240

84
81
80
78
76

80
80
77
76
76

78
77
78
76
75

72
69
67
66
73

75
71
68
67
69

76
76
78
79
78

2,256
75.2

84
66

4,470

NOTE.—No gage-height record Oct. 1-26, Dec. 17-20, 27-30, Mar. 21 to Apr. 20.
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05340500 St. Croix River at St. Croix Falls, Wis.

157

LOCATION.— Lat 45°24'25", long 92°38'49", in NW% sec.30, T.34 N., R.18 W., Polk County, on left bank, 1,800 
ft downstream from powerplant of Northern States Power Co., in St. Croix Falls, and at mile 52.2.

DRAINAGE AREA.—5,930 sq mi, approximately.

PERIOD OF RECORD.—January 1902 to current year. Prior to January 1910, monthly discharge only, published in 
WSP 1308. Prior to October 1939, published as "near St. Croix Falls."

GAGE.—water-stage recorder. Datum of gage is 689.94 ft above mean sea level. Prior to July 1905, gage heights 
and discharge measurements were used by Loweth and Wolff, consulting engineers of St. Paul, Minn., to deter 
mine the flow. July 1905 to February 1940, records were computed from power generation at the St. Croix 
Falls powerplant.

AVERAGE DISCHARGE.—70 years, 4,144 cfs (9.49 inches per year).

EXTREMES.—Current year: Maximum discharge, 43,700 cfs July 25 (gage height, 20.09 ft); minimum daily, 2,110 
cfs Mar. 7.

Period of record: Maximum discharge, 54,900 cfs May 8, 1950 (gage height, 25.19 ft); minimum daily, 75 
cfs July 17, 1910.

REMARKS.—Records are good. Diurnal fluctuation caused by St. Croix Falls powerplant 1,800 ft upstream. 

REVISIONS (WATER YEARS).--WSP 1115: 1929.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMbER 1972 

NOV DEC J*N FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
S

6
7
S
9

10

11
12
13
14
IS

16
17
IB
19
20

21
22
23
24
25

26
27
21
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL VR
WT« V*

»520 20*700
,450 22,300
,110 22,100
,010 20*300
,440 IS, 000

3,510 15*900
3*390 13*500
3*360 11*600
3*170 10*200
2*820 10*300

2*820 ,890
3*250 ,160
2*740 ,630
2,680 ,430
2,950 ,120

2,300 6,150
3,080 7*200
4*700 10*700
5*640 14*100
5*710 15*500

6,300 15,500
7*320 13*900
7,360 12*400
7*290 11*800
6*730 10*700

6*170 9,390
6,670 8,870
7,390 8,190

13*100 7*440 
16*800 6,300

172*400 357,270
5*561 11.910

19,400 22*300
2,300 6,120

.94 2.01
1.06 2.24

4*920
3.940
4.850
5*020
4,730

5,000
5,530
5,340
4*720
3*790

3.990
2,730
2*620
2*420
2*630

2*950
2.850
3.320
3.290
3,160

3.39Q
3*290
3.500
3.430
3*590

3.270
3,380
3*020
2,980 
3,110
3,210 

113,970
3,676
5*530
2,420

.62

.71

1971 TOTAL 1,970,750 MEAN
1972 TOTAL 2,641 ,960 MEAN

3.030
3.130
2*900
2*740
3*190

2*B20
2*980
2*950
2*990
3*000

3*060
2*870
2*830
2*800
2*660

2*610
2,930
2*460
2*630
2*650

2.860
2,760
2,510
2*620
2,700

2,640
2,630
2,670
2,650 
2,560
2,650 

86,680
2,796
3,190
2,460

.«7

.54

5,399
7,216

2,540
2,490
2,740
2,590
2.660

2.190
2,690
2.700
2.400
2,610

2*240
2*720
2*480
2*510
2,620

2,430
2,620
2,510
2,590
2.320

2.600
2.730
2*520
2*510
2*450

2*550
2*430
2*530
2,580

73,950
2,550
2,690
2,190

.43

.46

2,690
2,320
2,560
2,460
2,430

2,520
2.110
2,530
2.350
2*380

2,380
2,460
2,500
2,550
2*590

2.660
3.040
3,200
3,640
3,660

6,600
7,940
9,030
9,750

10,600

11,200
10,900
10,600
10,600
9,850
9,460 

160,600
5,187

11,200
2,110

.87
1.01

MAX 34, tOO MIN
MX 42, 500 MjN

8,770
8,420
8,460
8,340
7,820

7,500
7,490
7,450
6,760
7,080

6,980
7,220
6.000

11,300
12*400

13,900
17*000
21*400
25,300
26,500

26,300
25*400
24*700
23*500
22,200

20,600
19,100
17,100
15*400
14,000

436,590
14,550
26,500
6,760

2.U5
2.74

1,730
2,110

12,800
12,500
13,100
13,600
13*400

13,000
13*500
14,400
13,900
12*600

12,400
9,570
7,660
6,030
7*800

7,600
7,320
6,110
5,340
5,460

5,240
4,270
7,680
6,970
6,230

5,590
4,910
4,810
4,540 
6,060
6,630 

273,460
6,821

14-.400
4,270

1.49
1.72

CFSM .9j
CFS* 1.22

7,650
7,410
6,900
5,140
5,210

4,360
3,650
3,660
3,420
2,520

2.490
3*250
2,660
2,650
3,570

2,780
3,500
3*050
3,330
4,510

5,610
7,120
7,380
5,530
4,990

4,210
3*860
4,160
4,000
4,300

133,110
4,437
7,650
2,490

.75

.84

IN 12.
IN 16.

4,110
3,570
3,420
2,430
3,190

2,650
2,920
2,600
2,620
3,330

2,600
2,310
2,440
3,910
2,740

3,230
3,340
2,750
2,840
3,340

3,700
6,790

24,600
36,900
42,500

42,400
38,600
34,400
30,000 
26,500
23,200 

372,330
12,010
42,500

2,310
2.03
2.34

36
57

19,400
16,200
13*900
11*700
9,870

9,320
8*150
7*680
9,530
9,910

9,710
9,100
8,170
7,660
7,460

6,850
6,740
6,310
8,140

12,400

12,500
9,950
9,390
9,460

10,500

9,950
9,630
8,530
7,960 
7,300
6,260 

29V, 830
9,672

19,400
6,260

1.63
1.68

6,020
6,200
5,040
4,760
4,300

4,520
3,690
4,360
4,040
3*920

3,910
3,730
3,650
3,7*0
3,350

3,580
3,160
3,130
3,300
2.960

4,420
9,990

12,200
10,900
9,500

8,240
7,170
6*530
5,740 
5,510

161,570
5,366

12,200
2,960

.91
1.01



158 MISSISSIPPI RIVER MAIN STEM 

05344500 Mississippi River at Prescott, Wis.

LOCATION.—Lat 44044*45", long 92°48'00", in sec.9, T.26 N., R.20 W., Pierce County, on left bank at Prescott, 
200 ft downstream from St. Croix River, 300 ft south of Chicago, Burlington & Quincy Railroad bridge, 800 ft 
south of bridge on U.S. Highway 10, and at mile 811.4 upstream from Ohio River.

DRAINAGE AREA.—44,800 sq mi, approximately. 

PERIOD OF RECORD.—June 1928 to current year.

GAGE.—water-stage recorder. Datum of gage is 650.00 ft above mean sea level, adjustment of 1912 (levels by 
Corps of Engineers). Prior to Aug. 2, 1932, nonrecording gage at railroad bridge 300 ft upstream at follow 
ing daturas: June 3, 1928, to Sept. 30, 1929, 19.27 ft higher? Oct. 1, 1929, to Sept. 30, 1930, 17.68 ft 
higher; Oct. 1, 1930, to Aug. 1, 1932, 19.28 ft higher. Aug. 2, 1932, to Oct. 30, 1938, water-stage recorder 
at present site at datum 19.28 ft higher; Nov. 1, 1938, to Sept. 7, 1971, water-stage recorder at present 
site at datum 50.00 ft lower,

AVERAGE DISCHARGE.—44 years, 16,010 cfs (4.85 inches per year).

EXTREMES.—Current year: Maximum discharge, 95,500 cfs July 28 (gage height, 35.11 ft); minimum daily, 7,800 
cfs Mar. 6; minimum gage height, 24.56 ft Mar. 7.

Period of record: Maximum discharge, 228,000 cfs*Apr. 18, 1965 (gage height, 43.11 ft); minimum daily, 
1,380 cfs July 13, 1940; minimum gage height, 15.08 ft Aug. 29, 1934, present datum.

REMARKS.—Records good except those for winter periods, which are fair. Some regulation by reservoirs, naviga 
tion dams, and powerplants at low and medium stages. Flood flow not materially affected by artificial 
storage.

REVISIONS (WATER YEARS).—WSP 1508: 1941.

OISCHARGF, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY OCT MOV DEC JAN FEB APR JUN JUL AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR Y«

8.630
10*000
9,930
8,800
H,610

9,820
10,900
10,700
9,730
8,900

8,050
9,020
9,020
9,810
9,570

9,860
9,810
10,700
12,900
15,300

15,500
16,000
16,400
16,100
16,000

16,300
18,100
?2.200
21,800
26,100
31,900

416,460
13,430
31,900
8,050

.30

.35

38,600
44.900
49.000
51,500
52,500

52,300
49,100
46,500
44,400
41,700

40,300
38,200
35,600
33,700
32,900

31,800
31,600
32,700
35,100
38,800

40,900
41,800
42,200
41,500
40,400

40.000
38,500
36,500
34,900
32,800

1,210.7M
40.360
52,500
31,600

.90
1.01

1971 TOTAL 8,048
1972 TOTAL 10,700

30,300 13,900
27,500 14,100
?6,400 14,000
26,000 12,800
25,500 12,000

26,300 12,900
26.600 12,200
26,800 12,500
?6,900 13,300
?5,600 13,300

23,000 13.200
19,400 12,800
16.000 12,700
15,000 11,900
13,500 12,100

14,600 11,700
13,400 11,600
12,400 11,900
11,600 11,900
12,600 11,600

13,400 11,800
14,500 11,500
14,400 11,700
16,700 11,500
17,400 11,300

15,300 11,100
14,900 11,200
13,000 11,100
16,000 11,100
14,100 11,100
14,300 11,100

583,400 376,900
18,820 12,160
30,300 14,100
11,600 11,100

.42 .27

.48 .31

,050 MEAN 22,050
,360 MEAN 29,240

11,100
11,100
10,800
10,900
11,100

11,000
10,900
10,700
10,600
10,500

10,500
10,500
10,500
10,500
10,000

10,400
10,300
10,900
10,600
10,100

10,100
10,400
10,300
10,000
9,800

9*800
9,800
9,800
9,800

302,800
10,440
11,100
9,800

.23

.25

MAX
MAX

10,500
11.100
10,600
10.000
10,100

7,800
9,300
9,400
10,300
10,800

10,400
10,300
10,200
12,400
12,500

13,200
16,700
21,900
24,500
28,400

33,700
39,200
44,300
50,700
56,900

61,000
64,000
64,700
64,100
62,300
60,200 

861,500
27,790
64,700
7,800

.62

.72

82,500
94,800

56,700
53,300
50,400
47,700
45,700

44,500
42,300
40,900
39,600
38,700

37,400
36,700
36,700
37,500
39,400

41,600
44,100
48,800
55,300
60,800

65,600
67,300
67,500
67,700
67,400

66,700
65,300
63,600
61,800
60,100

1,551.1M
51,700
67,700
36,700

1.15
1.29

MIN 5,180
MIN 7,800

5B,600
58,000
55,900
55,600
55,200

55,500
55,300
55,400
56,000
56,800

56,100
54,800
52,900
50,300
48,100

46,900.
45,500
44,200
42,800
41,000

39,900
38,300
37,300
37,700
37,900

37,500
36,400
35,800
35,400
34,900
TC Aft ft

36,200
37,500
38,700
38,400
38*100

38*200
37,600
36,800
35,800
34,500

33,100
32,700
32,700
32.700
33,000

33,100
33,000
32,600
32,200
32*500

32,300
32,500
32,000
31,200
30,000

28,400
26,600
25,400
24,400
23,400

1,451.4M 985,600
46,820
58,600
34,900

1.05
1.21

CFSM .49
CFSM .65

32,850
38,700
23,400

.73

.82

IN 6
IN 8

22,200
21,100
20,700
20,300
19,700

18,000
17,000
15,500
14,100
14,000

14,200
14,800
14,200
13,800
15,000

15,600
17,100
17,900
17,300
16,900

17,200
18,100
25,600
40,800
62,900

81,500
91,600
94,800
91,400
85,200
80,500

1.029.0M
33*190
94,800
13,800

.74

.85

.68

.89

74,500
68,200
61,700
56,000
51,000

47,000
43,900
42,300
40,600
40,700

41,800
41,800
40,500
39,400
37,600

36,600
36,000
34,500
33,300
32,600

33,900
35,400
34,700
33*100
32,600

33,600
34,200
34*400
33*700
33*000
32*300

U270.9M
41,000
74-»500
32*300

.92
1.06

31,500
30,300
28,600
28,000
26,900

25,900
25,800
25,000
23,400
20,500

20*500
20*400
20*100
18,700
17,500

16,500
16,200
15,400
14,700
15,900

17,000
15,900
19,500
24,700
25,400

25,200
24,300
23,400
22,700
20,700

660*600
22,020
31,500
14,700

.49

.55

M Expressed in thousands.

NOTE.—Indefinite stage-discharge relation Oct. 1-5, 16-28, Nov. 19 to Dec. 7, July 29 to Sept. 30.
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05353800 Straight River near Faribault, Minn.

LOCATION.—Lat 44°15'29", long 93°13'51", in W*sSEftj sec.9, T.109 N., R.20 W., Rice County, on right bank 15 ft 
downstream from highway bridge, 2.8 miles upstream from Falls Creek and 3.2 miles southeast of Faribault.

PERIOD OF RECORD.—October 1965 to current year.

GAGE.—Water-stage recorder. Altitude of gage is 1,035 ft (from topographic map).

AVERAGE DISCHARGE.—7 years, 222 cfs.

EXTREMES.—Current year: Maximum discharge, 2,190 cfs Mar. 19 (gage height, 7.94 ft); minimum daily, 16 cfs 
Feb. 5 to Mar. 10; minimum gage height, 3.83 ft, Dec. 12.

Period of record: Maximum discharge, 3,970 cfs Mar. 25, 1969 (gage height 9.86 ft); minimum daily, 11 cfs 
Feb. 18 to Mar. 1, 1968.

REMARKS.—Records good except for winter period, which are fair. Records of water temperatures and suspended 
sediment loads for the current year are published in Part 2 of this report.

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN

CAL YR
WTR YR

35
39
34
32
31

31
30
30
30
30

28
28
29
29
27

26
24
23
27
27

27
28
27
26
26

27
39
48
37 
65

1 1 a

1,058 1
34.1
118
23

1971 TOTAL
1972 TOTAL

99
77
65
57
38

40
43
38
39
39

39
37
37
36
37

40
52
80
80
82

69
82
74
67
61

61
60
60
59 
59

• 707
56.9

99
36

83,966
52,839

58
57
57
56
56

54
53
52
50
47

46
45
49
52
51

49
47
45
44
43

43
42
41
40
40

39
38
38
37 
37
37 

1,443
46.5

58
37

MEAN
MEAN

36
35
34
33
31

30
30
29
29
28

27
26
25
24
23

22
22
22
22
21

21
20
20
19
19

18
18
18
18 
i a1 O
17 

755
24.4

36
17

230 MAX
144 MAX

17
17
17
17
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16

468
16.1

17
16

2,400
1,800

16
16
16
16
16

16
16
16
16
16

17
18
21
70

450

800
1,400
1,800
1,510
1,390

1,210
838
571
429
354

294
229
211
211
1 a A.1 Mo
190 

12,369
399

1,800
16

MIN 23
MIN 16

175
164
162
156
149

152
152
147
145
158

173
179
185
181
181

175
168
158
151
144

180
312
365
313
264

228
201
184
179
200

5,681
189
365
144

289
487
542
466
390

344
301
266
235
208

187
173
171
175
178

169
156
143
133
120

116
105
96
104
156

268
625

1,160
1,310
1,040

QO1oc I 

10,934
353

1,310
96

609
414
300
234
207

208
189
167
152
136

128
118
105
123
113

102
95
89
88
113

119
115
102
93
86

79
79
89
83
A 1O 1

4,616
154
609
79

72
64
6?
57
54

59
87
91

220
231

187
154
130
126
116

105
137
155
153
341

548
493
372
240
176

224
326
349
283 
221
184 

6,017
194
548
54

169
154
140
125
117

114
111
112
104
98

89
84
79
75
70

66
60
55
51
50

52
49
49
51
52

65
62
57
55 
50
52

2,517
81.2
169
49

53
48
46
47
48

54
73
64
60
57

54
60
184
218
200

165
132
111
99

101

106
96
92
90

141

426
542
601
680 
626

5.274
176
680
46

PEAK DISCHARGE (BASE, 1,500 CFS) .—Mar. 19 (1345) 2,190 cfs (7.94 ft); May 29 (0115) 1,520 cfs (6.99 ft)
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05373000 South Fork Zumbro River near Rochester, Minn.

LOCATION.—Lat 44°04'00", long 92°27'55", in S&h sec.14, T.107 N., R.14 W., Olmsted County, on left bank 30 ft 
upstream from ford, a quarter of a mile downstream from sewage plant, 1.6 miles north of Rochester, 2 miles 
downstream from Cascade Creek, and 2.5 miles downstream from Silver Lake Dam.

DRAINAGE AREA.—304 sg mi.

PERIOD OF RECORD.—January 1952 to current year.

GAGE.—Hater-stage recorder. Datum of gage is 949.56 ft above mean sea level, datum of 1929.

AVERAGE DISCHARGE.—20 years, 127 cfs (5.67 inches per year).

EXTREMES.—Current year: Maximum discharge, 1,820 cfs Mar. 15 (gage height, 8.48 ft); minimum, 30 cfs sept. 2 
(gage height, 1.94 ft)

Period of record: Maximum discharge, 19,600 cfs Mar. 1, 1965 (gage height, 19.12 ft, from floodmark); 
minimum, 8.4 cfs Dec. 7, 1955.

Flood of July 21, 1951 reached a stage of about 17.5 ft, from information by sewage plant superintendent. 
This is the highest known stage outside the period of record since at least 1908.

REMARKS.—Records good. Slight regulation at times from Silver Lake and at very low flows from sewage-plant 
effluent.

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND* HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

DATE TIME

3-15 0600 
7-26 1030

PEAK DISCHARGE (BASE, 1,000 CFS)

G. H. DISCHARGE DATE TIME G. H. DISCHARGE 

9-12 2215 6.36 1,1308.48
5.95

1,820
1,150

SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28

10
31

TOTAL
MFAN
MAX
MIN
CFSM
IN.

CAL YP
WTR YR

86
96
75
71
68

67
65
65
64
62

67
69
69
70
70

67
67
75
79
75

76
73
69
70
70

66
122
94
118
194
262 

2,641
85.2
262
62
.28
.32

1971 TOTAL
1972 TOTAL

211
177
127
105
100

93
76
88
95
93

91
90
88
84
84

99
135
150
152
132

110
97
103
104
98

149
133
125
122
110

3,421
114
211
76

.38

.42

74,032
44,647

90
106
103
103
104

109
109
110
107
134

112
99
98
105
111

105
85
90
92
97

97
92
96
97
93

96
92
84
76
75
72 

3,039
98.0
134
7?
.32
.37

MEAN
MFAN

74
70
71
67
64

64
62
63
65
68

69
69
65
63
57

54
58
61
61
61

61
61
59
63
58

58
58
58
57
55
56 

1,930
62.3

74
54
.20
.24

203 MAX
122 MAX

58
59
58
56
55

52
50
50
49
49

48
48
48
52
51

51
52
52
49
49

51
49
53
53
52

49
49
55
56

1,503
51.8
59
48
.17
.18

2,880
1,570

54
46
52
50
45

53
57
49
53
55

72
85

504
1,280
1,570

1,330
1,120

870
662
562

487
392
262
174
133

114
106
105
99
94
93 

10,628
343

1,570
45

1.13
1.30

MIN 62
MIN 33

89
85
87
84
83

85
86
82
82
85

93
98
102
104
104

102
106
105
135
110

234
589
450
280
210

175
152
142
143
137

4,419
147
589
«2
.48
.54

CFSM .67
CFSM .40

223
310
299
230
212

195
172
158
142
133

123
119
121
127
131

122
113
108
102
95

91
91
88
90
95

134
97
137
130
141
115

4,444
143
310
88
.47
.54

IN 9.06
IN 5.46

102
96
90
84
87

85
82
80
79
75

71
72
73
77
73

69
67
65
67
71

69
66
67
63
61

61
63
96
69
64

2,244
74.8
102
61
.25
.27

63
59
59

• 58
59

69
67
90
98
86

82
82
74
94
79

70
105
86
78
74

69
66
84
64
59

339
179
140
106
AQO T

81

2,808
90.6
339
58
.30
.34

79
79
75
72
70

66
67
66
66
64

62
61
59
59
59

58
58
57
76
58

55
55
55
58
128

87
71
62
55
55

2,050
66.1
128
55
.22
.25

83
33
45
50
48

54
73
51
48
41

45
195
417
218
106

82
69
64
65
163

127
108
96
91

265

577
371
531
873
531

5,520
1*54
873
33

.61

.68
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05374000 Zumbro River at Zumbro Falls, Minn.

LOCATION.—Lat 44°17'12", long 92°25'56", in sec.36, T.110 N., R.14 W., Wabasha County, on left bank in Zurabro 
Falls, 1,000 ft downstream from Cold Creek, 0.7 mile upstream from bridge on U.S. Highway 63, and 6.3 miles 
downstream from North Fork.

DRAINAGE AREA.—1,130 sq mi, approximately.

PERIOD OF RECORD.—June 1909 to September 1917, April to November 1929, March 1930 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

GAGE.—Hater-stage recorder. Datum of gage is 811.26 ft above mean sea level, datum of 1929. Prior to Nov. 11, 
1933, nonrecording gage on bridge 800 ft downstream at same datum.

AVERAGE DISCHARGE.—50 years (1909-17, 1930-72), 488 cfs (5.86 inches per year).

EXTREMES.—Current year: Maximum discharge, 5,020 cfs Mar. 17 (gage height, 12.79 ft); minimum, 68 cfs Mar. 5 
(gage height, 6.19 ft).

Period of record: Maximum discharge, 35,900 cfs July 22, 1951 (gage height, 30.80 ft, from floodmark); 
minimum, 27 cfs Jan. 12, 1935; minimum gage height, 5.96 ft Nov. 27, 1967.

Flood of April 1888 reached stage of about 30.5 ft at present site or 29.7 ft original site. Flood in 
1859 is known to have exceeded that of 1888 (gage height, not determined).

REMARKS.—Records good except those for winter periods, which are fair. Diurnal fluctuation caused by power- 
plant above station. Records of suspended-sediment loads for the current year are published in Part 2 of 
this report.

REVISIONS (WATER YEARS).--WSP 355: 1912. WSP 895: Drainage area. WSP 1508: 1911, 1917, 1930-31(M). WSP 
1728: 1951(M).

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT NOV DEC JAN FEB MAR A»R MAY JtIN JIJL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
?7
?8
29
30
31 

TOTAL
MEAN
MAX
MTN
CFSM
IN.

CAL YR
WTR YR

296
373
360
312
32*

304
295
380
221
186

31B
263
216
218
286

245
198
425
416
187

301
237
349
199
178

218
507
407
377
515
970 

10, OBI 14
3?5
970
178
,29
.33

1971 TOTAL
1072 TOTAL

838
673
616
748
488

449
441
370
550
414

351
396
366
324
382

509
512
400
432
277

490
531
529
512
440

437
408
352
457
532

,2?4 11
474
838
277
.42
.47

265,54ft
174,939

426
490
42B
369
327

511
501
227
303
588

288
220
405
402
415

367
385
325
262
285

303
409
433
222
173

251
330
395
360
395
340 

,135
359
588
173
.32
.37

MEAN
MEAN

195
175
410
510
205

330
335
370
250
290

385
335
290
360
2B5

160
130
175
265
245

265
255
220
195
365

2B5
250
260
250
190
265 

ft, 500
274
510
130
.24
.28

7?8 MAX
47ft MAX

275
250
265
330
325

140
200
305
285
2BO

305
270
270
315
3B5

215
240
270
240
155

175
250
260
250
320

385
235
160
315

7,670
264
385
140
.23
.25

10,400
4,130

320
275
475
135
110

395
4«5
500
555
331

275
350
79<S
B20
880

1,610
3,930
4,130
3,B70
3.840

3,350
2,630
1.B50
1,320
1,060

1,000
971
932
913
Q A <LVOo
716 

30.730
1,282
4, no

110
1.13
1.31

MTN iso
MTN 110

711
505
590
532
537

5B5
610
487
424
528

645
667
683
706
766

465
546
650
862
862

784
971
893
919
8«7

86fl
667
844
700
&.A1**~ j

20,467 15
682
971
424
.60
.*7

CFSM .64
CFSM .42

605
850
650
640
630

630
590
281
532
428

514
523
344
428
469

496
465
510
537
3B8

309
478
444
35?
412

400
404
501
738
656
610

.814
510
fl50
281
.45
.52

TN «.
IN •?.

580
501
505
330
444

344
376
400
323
291

•»56

372
319
408
384

400
360
170
372
180

?6ft
309
309
249
2*0

323
356
368
321
400

10,880
363
580
170
.3?
.36

74
76

232
326
270
253
176

223
392
288
291
323

360
356
352
34P
309

323
326
3ftO
444
396

460
420
528
523
416

585
77?
667
820
54 \
519

12.619
407
820
176
.36
.42

519
424
368
408
400

323
340
326
326
323

274
260
242
344
270

277
'56
246
340
277

298
173
302
270
270

312
309
267
260
207
267

9,478
306
519
173
.27
.31

232
260
216
256
298

263
198
204
267
220

164
204
323
615
333

316
416
505
420
253

263
295
333
326
469

1,020
722

1,020
1,910
2,020

14,341
478

2,020
164
.42
.47
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05376000 North Fork Whitewater River near Elba, Minn. 

(Hydrologic bench-mark station)

LOCATION.—Lat 44°05'30", long 92°03'57", in sec.7, T.107 N., R.10 W., Winona County, on left bank 2.3 mile up 
stream from Middle Fork, 2.4 miles west of Elba, and 3.5 miles upstream from confluence with South Fork.

DRAINAGE AREA.—101 sq mi.

PERIOD OF RECORD.—May 1939 to September 1941, July 1967 to current year.

GAGE.—Water-stage recorder. Datum of gage is 769.60 ft above mean sea level, datum of 1929. Oct. 12, 1939, 
to sept. 30, 1941, water-stage recorder at site 600 ft downstream at same datum. Prior to Oct. 12, 1939, 
nonrecording gage at site 2 miles downstream at different datum.

AVERAGE DISCHARGE.—7 years (1939-41, 1967-72, 29.5 cfs (3.97 inches per year).

EXTREMES.—Current year: Maximum discharge, 1,410 cfs Mar. 17 (gage height, 7.12 ft, high-water mark in well); 
minimum, 16 cfs Mar. 2, 5 (2.41 ft).

Period of record: Maximum discharge, 2,730 cfs July 11, 1940 (gage height, 6.13 ft), may have been ex 
ceeded sept. 15, 1941; minimum, 11 cfs Feb. 21, 1968.

Flood of June 15, 1967 reached a stage of 8.56 ft from highwater mark in well (discharge, 2,850 cfs).

REMARKS.—Records good. Records of chemical analyses and suspended sediment loads for the current year are 
published in Part 2 of this report.

DISCHARGE, IN CUBIC FEFT PF= SFCOMD, WATER YEAR OCTOBEP 1971 TO SEPTEMBER 1972 

OftY OCT MOV OEC JAN PER MAP Aop MAY JUN JUL AUG SEP

1
2
3
4
=;

6
7
p
9

10

11
12
13
14
15

16
17
18
19
20

21
22
?3
?4
25

26
?7
28
29 
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR Y»

27
29
31
?7
26

26
26
?6
26
25

25
25
25
26
25

25
25
25
26
?5

25
25
25
25
25

25
28
28
28 
30
34

819
26.4

34
25
.26
.30

1971 TOTAL
1972 TOTAL

33
31
30
28
28

27
25
25
26
26

26
26
26
25
25

26
27
28
27
27

26
25
26
26
26

29
28
27
27 
26

808
26.9

33
25
.27
.30

14*609
13,045

25
26
26
26
27

26
27
26
26
28

27
25
25
26
28

27
24
26
26
25

25
25
25
26
25

25
25
24
25 
25
25 

797
25.7

28
24
.25
.29

MFAN
MEAN

25
24
24
24
25

252=;
25
25
2=;

2^
25
24
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23 
23
23 

735
23.7

25
23
.23
.27

40.0 MAX
35.6 Max

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
22

22
22
22
22

662
22. B

23
22
.23
.24

628 MIN
720 MIN

22
21
22
22
22

22
22
21
21
21

22
23
25

131
432

7"4
720
390
258
191

121
76
55
48
45

42
40
37
37
35
34 

3,682
119
720
21

1.1P
1.36

22
21

34
33
33
32
31

31
32
31
31
31

33
34
34
34
33

32
31
31
35
35

35
39
39
35
33

32
32
31
31 
31

989
33.0

39
31
.33
.36

CESM .40
CESM .35

32
34
33
32
31

31
31
30
29
29

29
29
29
29
29

28
27
27
26
26

26
26
25
25
26

28
44
32
40 
32
29 

924
29.8

44
25
.30
.34

IN 5.38
IN 4.80

28
27
27
26
24 -

24
24
24
24
24

23
25
28
33
26

24
23
23
23
24

24
23
22
22
22

22
22
59
30 
25

775
25.8

59
22
.26
.29

24
23
22
21
21

23
23
30
30
27

24
25
24
33
33

26
27
28
27
25

24
23
30
28
24

60
63
36
32 
29
90CO

893
28.8

63
21
.29
.33

34
29
27
26
25

26
26
26
25
25

25
24
24
23
23

23
22
22
34
37

104
29
26
25
31

35
30
26
25 
24
24

905
29.2
104
22
.29
.33

23
23
23
23
23

24
25
24
23
23

22
24
32
32
25

24
24
23
23
25

25
25
24
24
50

99
49
113
101
COol

1,056
35.2
113
22
.35
.39
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05378300 Straight Valley Creek near Rollingstone, Minn.

163

LOCATION.—Lat 44°05'09", long 91O50'34", in SEINE'S sec.12, T.107 N., R.9 W., Winona County, at bridge on County 
Highway, 0.2 mile above mouth, and 1.5 miles southwest of Rollingstone.

DRAINAGE AREA.—5.16 sq mi.

PERIOD OF RECORD.—Annual maximums, water years 1959-70. October 1970 to current year.

GAGE.—Water-stage recorder and crest-stage gage. Nov. 6, 1958, to Oct. 20, 1966, crest-stage gage at present 
site and datum.

EXTREMES.—Current year: Maximum discharge, 224 cfs Aug. 20 (gage height, 13.11 ft); minimum daily, 0.86 cfs 
Jan. 12-22.

Period of record: Maximum discharge, 1,200 cfs June 26, 1959 (gage height, 17.28 ft); minimum observed, 
0.12 cfs Aug. 5, 1960.

REMARKS.—Records fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, 

NOV DEC JAN FEE

WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

1.3
1.1
1.3
1.3
1.3

1.3
1.3
1.3
1.2
1.2

1.2
1.1
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.0
.96

.96
1.2
1.0
1.2
1.3
1.2

37.22
1.20
1.1
.96

.96
1.0
1.0
1.2
1.2

1.2
1.2
1-3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.1
1.1
1.3
1.3
1.3

1.2
1.2
1.2
1.2
1.2

1.3
1.2
1.2
1.2
1.2

36.96
1.23
1.1
.96

1.2
1.2
1.2
1.2
1.3

1.3
1.3
1.3
1.3
1.1

1.4
1.3
1.1
1.5
1.5

1.1
1.2
1.2
1.2
1.1

1.1
1.1
1.1
1.0
1.0

.99

.98

.97

.95

.91

.91

36.97
1.19
1.5
.94

.93

.92

.92

.91

.90

.90

.90

.89

.88

.88

.87

.86

.86

.86

.86

.86

.86

.86

.86

.86

.86

.86

.87

.87
..87

.87

.87

.88

.88

.89
• 90 

27.26
.88
.93
.86

.90

.90

.90

.91

.91

.92

.92

.93

.91

.95

.95

.96 •

.96

.97

.98

.99
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.1
1.1
1.1
1.1

28.39
.98
1.1
.90

1.1
1.1
1.1
1.1
1.1

1.1
1.1
1.1
1.1
1.1

7-0
16
17
8.0
5.0

3.2
8.8
2.1
2.9
2.0

1.7
1.3
1.2
1.2
1.3

1.1
1.1
1.3
1.1
1.3
1.3 

97.80
3.15

17
1.1

1.3
1.3
1.3
1.2
1.3

1.3
1.3
1.0
1.0
1.2

1.0
1.0
1.0
.96
.96

.87

.87

.87

.87

.87

1.0
1.0
1.1
1.1
1.1

1.1
1.7
2.3
2.3
1. 8

37.17
1.21
2.3
.87

2.0
2.0
1.8
1.8
2.0

2.0
2.0
2.1
2.1
2.1

2.3
2.3
2.1
2.6
2.6

2.1
2.0
1.1
1.0
.96

.87

.87

.87
• 96
.87

.87

.87
1.2
.96

1.0
.96

50.16
1.62
2.6
.87

1.0
1.0
.96

1.0
1.0

1.0
.96
.96
.96
.96

.96
8.0
2.6
2.1
2.1

2.6
2.0
1.8
2.0
2.1

2.1
2.1
2.1
2.1
2.1

2.3
2.3
2.1
2.1
2.0

58.56
1.95
8.0
.96

2.1
1.8
1.1
1.5
1.5

1.7
2.0
2.0
1.8
1.7

1.7
1.1
1.0
1.8
1.3

1.2
2.2
1.3
1.3
1.3

1.3
1.2
2.1
1.3
1.3

3.0
1.7
1.5
1.1
1.1
1.1

19-90
1.61
3.0
1.0

1.1
1.1
1.3
1.3
1.3

1.4
1.1
1.7
1.3
1.3

1.3
1.3
1-3
1.3
1.3

1.3
1.3
1.3
5.8

11

1.3
3.1
3.0
3.0
1.1

3.1
3.0
2.6
2.1
1.5
1.6

76.00
2.15

11
1.3

1.5
1.1
1.1
2.2
1.7

1.6
1.7
1.5
1.1
1.1

1.1
2.0
2.1
1.6
1.6

1.6
1.5
1.5
1.5
2.8

1.7
1.6
1.7
1.8

13

11
2.9

30
3.7
3.2

101.30
3.18

30
1.4
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05378500 Mississippi River at Winona, Minn.

LOCATION.—Lat 44°03'20", long 91°38'15", in sec.23, T.107 N., R.7 W., Winona County, on right bank at Winona 
pumping station in Winona, 9.5 miles upstream from Trempealeau River and at mile 725.7 upstream from the 
Ohio River.

DRAINAGE AREA.—59,200 sq mi, approximately.

PERIOD OP RECORD.—June 1928 to current year. Gage-height records collected in this vicinity since 1878 are 
contained in reports of Mississippi River Commission.

GAGE.—Water-stage recorder. Datum of gage is 639.64 ft above mean sea level, datum of 1929. June 10, 1928, to 
Apr. 15, 1931, nonrecording gage at site 800 ft upstream. Prior to Oct. 1, 1929, at datum 0.20 ft higher and 
Oct. 1, 1929, to Apr. 15, 1931, at datum 0.12 ft lower. Apr. 16, 1931, to Nov. 12, 1934, nonrecording gage 
at present site and datum. Since Mar. 31, 1937, auxiliary water-stage recorder 2.7 miles upstream at tail- 
water of navigation dam 5A.

AVERAGE DISCHARGE.—44 years, 25,740 cfs (5.90 inches per year).

EXTREMES.—Current year: Maximum discharge, 98,700 cfs Apr. 24 (gage height, 11.93 ft); minimum, 7,440 cfs 
Sept. 12, result of regulation; minimum gage height, 5.06 ft Sept. 21.

Period of record: Maximum discharge, 268,000 cfs Apr. 19, 1965 (gage height, 20.77 ft, from floodmark); 
minimum, 2,250 cfs Dec. 29, 1933 (gage height, -1.18 ft); minimum gage height, -3.38 ft Aug. 31, 1934.

REMARKS.—Records good. Records of chemical analyses for the current year are published in Part 2 of this re 
port, some regulation by reservoirs, navigation dams, and powerplants at low and medium stages. Flood flow 
not materially affected by artificial storage.

REVISIONS.--WSP 700: Drainage area.

	DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

DAY OCT MOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 15,200 34,700 46,700 22,900 17,100 17,800 75,300 79,700 43,200 32,700 93,100 49,100
2 18,700 37,300 44,800 23,900 17,100 18,100 74,300 76,700 43,000 32,000 91*600 48,000
3 20,000 44,500 40,600 20,700 17,600 18,000 73,000 74,200 43,000 30,700 87,000 44*900
4 21,900 48,900 38,400 30,400 17,600 18,100 69,900 73,200 43,700 29,000 80,900 42,700
5 23,600 52,100 36,700 20,000 17,500 18.100 68,000 71,300 44,800 28,100 75,200 41,200

6 23,600 56,000 35,600 18,900 17,400 17,900 65,600 70,800 44,500 26,200 70,100 38,000
7 21,000 58,300 34,000 19,100 17,400 17,800 63,400 70,000 44,300 25,200 65,500 37*500
8 19*500 58,300 33,000 19,300 17,400 16,600 60,900 68,600 44,500 23,900 61,100 37,800
9 19,900 5M,300 33,700 19,700 17,200 16,300 58,600 67,100 44,400 24,200 59,200 34,800
10 20,900 58,100 34,500 22,300 1ft,500 16,300 56,600 65,800 43,800 23,400 55,800 33,500

11 18,100 57,000 31,900 22.300 16,000 16*700 56,000 65,000 41,700 21,300 52,600 33,700
12 15,300 54,700 28,500 21,100 16,000 16,900 56,100 64,600 40,200 21,100 52,900 31,400
13 14,200 S2,200 16,200 19,200 16,OQO 19,400 55,900 63,900 41,300 23,200 53,000 32,000
14 15,500 50,BOO 13,500 16.000 16,000 20,900 55,800 63,900 41,200 24,800 52,900 31,300
15 15,900 48,900 17,800 15,600 16,000 22,700 55,900 62,900 40,000 23,000 51,400 30,600

16 16,600 44,800 ?5,600 16,200 16,700 25,800 56,700 60,800 39,500 22,700 48,500 28,700
17 16,500 44,900 22,600 19,200 16,700 33,800 58,200 59,500 38,500 23,300 48,400 26,100
18 16,400 44,800 19,000 18,900 17,300 38,100 60,400 58,000 38,200 23,300 47,100 26,100
19 14,100 43,800 24,300 19,400 17,400 43,300 64,700 57,000 38,100 25,000 49,000 24,900
20 21,900 42.600 27,100 19,500 17,400 48,000 71,700 54,600 39,900 26,500 48,700 23,700

21 24.300 44,600 29,600 19,400 17,400 47,800 78,300 53,400 41,100 28,400 49,100 23,000
22 24.100 49,800 ?8,700 19,300 17,700 50,000 87,200 52,800 40,500 26,500 49,700 24,000
23 23,300 51.700 25,500 19.100 17,700 62,500 95,300 50,000 39,400 28,500 50*400 26,300
24 ?2»800 Sl.flOO 26,400 17,900 17,600 61,500 98,200 47,800 39,300 34,200 51,500 27,700
25 21,900 b?,300 ?7,800 16,100 17,600 61,200 98,400 48,000 39,400 40,100 51,900 34,100

26 ?3,400 53,200 27,900 15,600 17,600 63,700 96,900 48,500 39,500 47,800 52,500 37,000
27
28
29
30
31 

TOTAL
MFAN
MAX
MIN
CFSM
IN.

24.5PO
?6.300
27,000
29,200
32,300 

661,900
21,030
32,300
14,200

.36

.41

53,600
52,700
51,200
49,400

1,501. 3M
50,040
58,300
34,700

.85

.94

25,000
?1,300
22,500
23,000
22.900 

885,100
28,550
46.700
13.500

.48

.56

17,000
17,200
17,200
17,100
17.100 

5*6,600
18.920
22.900
15.600

.32

.37

17,600
17,600
17,700

496, bOO
17,130
17,700
16,000

.29

.31

67,300
71.200
74,000
75,900
75,300 

1.171.0M
37,770
75.900
16,300

.64

.74

94,700
91,100
86,600
83,300

2,167. OM
72,230
98,400
55,800

1.22
1.36

47,500
46,300
45,400
43,800
43,700

1,854.8M
59,830
79,700
43,700

1.01
1.17

37,400
35,600
35,300
34,800

1,220.1M
40,670
44,800
34,800

.69

.77

57,200
66,100
76,600
84,700
91,400

llo91.lM
35,200
91,400
21,100

.59

.69

53*500
52,100
52,200
52,600
51,100

1.810.6M
58,410
93,100
47,100

.99
1.14

37,700
41,500
45,300
48,100

1,040.7M
34,690
49,100
23,000

.59

.65

CAL YH 1971 TOTAL 12.120,170 MFAN 33.210 MAX 132.000 MIN 8,900 CFSM .56 IN 7.62 
WTR YR 1972 TOTAL 14,477.000 MEAN 39,5bO MAX 98,400 MIN 13,500 CFSM .67 IN 9.10

M Expressed in thousands.
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05384000 Root River near Lanesboro, Minn.

LOCATION.--Lat 43°44'58", long 91O58'43", in sec.l, T.103 N., R.10 W., Fillmore County, on left bank half a 
mile upstrean from highway bridge, 1.2 miles upstream from South Branch, and 2.5 miles northeast of 
Lanesboro.

DRAINAGE AREA.—615 sq mi.

PERIOD OF RECORD.—February to November 1910, February 1911 to September 1914, July 1915 to September 1917, 
August 1940 to current year. Published as North Branch Root River near Lanesboro, 1910-17.

GAGE.—Water-stage recorder* Datum of gage is 791.32 ft above mean sea level, datum of 1929. Prior to Oct. 1, 
1917, nonrecording gage at site half a mile downstream at datum about 1.5 ft higher.

AVERAGE DISCHARGE.---37 years (1911-14, 1915-17, 1940-72), 315 cfs (6.96 inches per year).

EXTREMES.—Current year: Maximum discharge, 8,260 cfs Sept. 29 (gage height, 10.62 ft); minimum, 121 cfs July 6, 
(gage height, 1.14 ft), minimum gage height, 1.13 ft Dec. 13.

Pefiod of record: Maximum discharge 22,100 cfs Mar. 29, 1962 (gage height, 16.11 ft); maximum gage height, 
17.83 ft Mar. 1, 1965 (from floodmark, backwater from ice); minimum discharge, 29 cfs Aug. 27, 1949 (gage 
height, 1.08 ft); minimum gage height, 0.80 ft Dec. 15, 1967.

REMARKS.—Records good except those for winter periods, which are fair. Diurnal fluctuation at times during 
medium and low flow caused by powerplant above station.

REVISIONS (WATER YEARS).—MSP 355: 1912. WSP1308: 1911(M).

DISCHARGE, IN CUBIC F?ET PF.O SECOND, MATER YEAR OCTOBER i«m TO SEPTEMBER 1972
DAY

1
2
3
4
5

6
7
8
9

10

11
12
73
1.4
15

16
17
18
19
20

21
22
23
24
25

26
27
28
2<»
30
31

TOTAL
MEAN
WAX
MIN
CFSM
IN,

CAL YR
HTB YR

OCT

169
162
170
170
159

151
146
146
144
141

!41
139
139
139
137

136
137
136
141
1.41

141
140
l?9
138
138

137
148
162
172

223

4,672 5
151
223
136
«?5
.28

1971 TOTAL
1972 TPTAL

NOV

238
7?4
212
203
188

178
155
157
157
1.57

1.57
157
156
1.54
154

161
173
i*e
1<*6
197

19?
182
173
179
177

180
186
187
191
194

,399
1 ?0
238
'54
.29
.33

124,784
100,017

DEC

148
169
192
179
172

170
169
171
173
174

170
153
1.54
160
160

153
145
143
142
142

14?
141
141
141
140

140
140
'40
140
140
140 

4,784
154
192
140
,25
.29

Mf AN
MFAN

JftN

140
1.40
1*0
139
138

137
137
1?6
136
'36

135
135
* ?"»
135
1?4

13*
133
T?3
••33
1,3?

132
132
132
1 31
131

131
131
i 31
131
1*0
130

4 , 1 *,0
1 3*
uo
).'.0
„ '•>

, ?5

3t? MAX
27' wax

FEB

130
130
130
130
130

130
130
129
129
129

129
128
128
126
128

127
127
127
126
126

1.26
126
126
127
127

128
128
12fi
129

—————

3,716
121
13C
126
.21
.22

6,890
6,140

MAP

129
129
130
131
131

132
132
133
135
139

143
170
700

2,1.50
4,420

3,760
2,420
1,630
1,200
1,040

816
634
495
416
369

3»4
308
297
265
?52
237 

23,367
75*

4,4?0
1'9

1.23
1.41

PIN 134
MIN 124

APR

229
222
217
209
204

202
203
200
195
194

198
205
207
212
209

207
204
202
201
201.

217
255
300
321
293

262
241
229
2?6
221

6,686
223
321
194
,36
.40

CFSM .56
CFSM .44

MAY

234
264
308
386
350

306
280
259
244
230

218
211
213
216
213

206
201
195
188
189

IPS
1.8?
176
17^
179

214
184
187
211
1<57
1 fl &.loo 

6,983
225
386
173
,37
.42

IN 7.
IN 6.

JUN

173
166
160
154
151

150
151
149
148
145

141
150
282
217
243

228
191
173
162
156

1«53
148
142
136
133

131
129
145
145
140

4,892
163
282
1 >9
-27
.30

55
05

JUL

143
148
134
127
124

124
130
144
365
480

415
336
336
355
390

354
343
367
370
356

326
283
263
232
209

284
464
442
367
313

9,413
304
689
124
.49
.57

AUG

415
333
360
318
286

272
264
249
238
227

217
209
201
195
190

185
181
176
178
184

175
168
167
171
190

249
226
205
188
179 
174

6,970
225
415
167
.37
.42

SEP

171
164
160
159
158

159
159
159
158
156

165
171
669
433
353

297
260
232
212
208

253
258
250
241
340

1,120
1,430
2,060
6,140
2,280

18,975
633

6,140
156

1.03
1.15

PEAK DISCHARGE (BASE, 3,500 CFS).—Mar. 15 (0045) 5550 cfs (8.94 ft)j Sept. 29 (1415) 8,260 cfs (10.62 ft).
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05384500 Rush Creek near Rushford, Minn.

LOCATION.—Lat 43°50'00", long 91°46'40", on line between sees. 3 and 10, T.104 N., R.8 W., Fillmore County, on 
downstream side near center of span of highway bridge, 1.5 miles northwest of Rushford and 3 miles upstream 
from mouth.

DRAINAGE AREA.—129 sq mi.

PERIOD OF RECORD.—August 1942 to current year.

GAGE.—Nonrecording gage read twice daily and crest-stage gage. Datum of gage is 734.56 ft above mean sea 
level, datum of 1929. Prior to June 14, 1950, water-stage recorder at site 100 ft upstream; at datum 5 ft 
higher, Aug. 5, 1942, to Oct. 27, 1945r at datum 3 ft higher, Oct. 28, 1945, to Aug. 3, 1949; at present 
datum, Aug. 4, 1949, to June 13, 1950.

AVERAGE DISCHARGE.—30 years, 52.7 cfs (5.55 inches per year).

EXTREMES.—Current year: Maximum discharge, 2,300 cfs Mar. 17 (gage height, 6.15 ft); minimum daily, 35 cfs 
Dec. 21, Jan. 20; minimum gage height, 0.95 ft Feb. 26.

Period of record: Maximum discharge, 11,600 cfs Mar. 26, 1950 (gage height 13.54 ft, from floodmark), 
from rating curve extended above 1,400 cfs on basis of contracted-opening measurements at gage heights 11.0 
ft and 13.5 ft; minimum, 17 cfs May 22, 1959; minimum gage height, 0.93 ft June 16, 17, 18, 1965.

Flood of June 28, 29, 1942, reached a discharge of 11,000 cfs (by slope-area measurement of peak flow).

REMARKS.—Records fair.

, IN CUBIC FFET P<=p SECONOt WATFR YEA» OCTOBER 1971 TQ SEPTEPPER 1972

OSY NOV rec JAN APP JUN JUL ALG

1
2
3
4
5

6
7
8
9

10

11
1?
13
14
15

16
17
18
19
20

21
22
23
?4
25

26
27
28
29
3C
31

TTTflt
M<=ftM

MAX
MIN
CFSM
IN.

C4L Y"
WTR Y"

40
4C
40
40
40

40
40
40
40
40

40
39
40
40
40

40
40
40
41
41

41
40
40
40
40

40
41
40
40
41
43 

1,247
40.2

43
39

.31

.36

1971 TOTAL
1972 TOTAL

40
39
39
39
38

38
37
3R
38
3ft

37
37
38
38
38

38
38
38
38
38

36
36
36
36
36

39
38
38
38
37

Itl32
37.7

40
36

.29

.33

16,775
19,751

37
36
36
37
37

37
37
37
37
38

38
36
38
38
38

38
38
38
37
37

35
38
37
37
37

37
37
37
37
37
37 

1,151
37.1

38
35

.29

.33

MEAN
MFAN

37
37
37
37
37

37
37
37
37
37

37
37
37
37
37

36
36
36
36
35

37
38
38
37
37

36
36
36
36
36
36 

1,137
36.7

38
35

.28

.33

46.0 MAX
54.0 MAX

36
36
36
36
36

36
37
37
38
38

38
38
38
39
40

39
39
38
38
38

38
38
38
38
37

38
38
37
36

—————

1,089
37.6

40
36

.29

.31

346 WIN
977 UN

36
37
37
38
38

38
45
40
39
36

38
43
82

283
834

977
976
618
438
139

104
77
68
62
58

56
56
53
53
49

5,497
177
977
36

1.37
1.59

30 CFSM
35 CFSM

49
49
49
46
46

46
47
44
44
43

43
44
42
43
42

44
44
42
42
43

45
45
44
44
42

42
42
41
42
42

1,371
44.0

49
41

.34

.38

.36

.42

45
47
44
42
44

42
40
41
42
41

40
40
41
40
40

40
40
39
39
39

39
39
39
39
39

44
40
39
42
39 
39

1,264
40.8

- 47
39

.32

.36

IN 4.84
IN 5.70

38
38
38
38
39

39
38
38
38
38

39
39
44
42
40

39
40
39
40
40

40
39
39
39
39

39
39
45
42
40

1,185
39.5

45
38

.31

.34

42
47
42
40
40

42
44
42
46
44

42
61
45
44
42

42
45
44
44
42

47
43
50
44
42

57
51
47
45
44 
110

It460
47.1
110
40
.37
.42

82
52
47
45
44

45
47
45
45
44

44
44
44
44
44

44
42
42
57
47

44
43
44
43
47

46
46
44
44
44 
44

1,437
46.4

82
42

.36

.41

44
44
44
44
44

44
44
44
44
44

44
44
111
56
51

47
47
45
44
45

46
46
45
47
64

112
73

276
82
66

1*831
61.0
276
44

.47

.53
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05385000 Root River near Houston, Minn.

167

LOCATION.—Lat 43 46'05", long 91 35'11", in sec.32, T.104 N., R.6 W., Houston County, on right bank 1 mile west 
of Houston and 2.5 miles upstream from South Fork.

DRAINAGE AREA.—1,270 sg mi, approximately.

PERIOD OF RECORD.—May 1909 to September 1917, May to November 1929, March 1930 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE.—Water-stage recorder. Datum of gage is 671.86 ft above mean sea level, datum of 1929. May 28, 1909, to 
Sept. 30, 1917, nonrecording gage at site 1.5 miles downstream at different datum. May 4, 1929, to Sept. 27, 
1933, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.—50 years (1909-17, 1930-72), 637 cfs (6.81 inches per year). f

EXTREMES.—Current year: Maximum discharge, 10,200 cfs Mar. 16 (gage height, about 10.00 ft); minimum, 239 cfs 
Dec. 18 (gage height, 1.03 ft).

Period of record: Maximum discharge, 37,000 cfs Apr. 1, 1952 (gage height, 13.90 ft); maximum gage height, 
18.32 ft Mar. 2, 1965 (backwater from ice); minimum discharge, 65 cfs Dec. 26, 1933, Feb. 25, 1935.

REMARKS.—Records good except those for winter periods, which are fair. Slight diurnal fluctuation at low flows 
caused by powerplants above station. Records of chemical analyses and suspended-sediment loads for the cur 
rent year are published in Part 2 of this report.•

REVISIONS (WATER YEARS).—WSP 895: Drainage area. WSP 1508: 1911-12. WSP 1628: 1948(P).

DISCHARGE, IN CUBIC PEET PER 8ECQ*D, *4TE« rE*K OCTOBER 1971 Tn SEPTE*6£P 1972

OAV OCT NOV DEC JAN FEd MAR AP« JUL AUG 8EP

1
2
3
4
5

6
7
6
9

10

11
12
IS
1«
IS

16
17
16
1«
20

21
22
23
24
2S

26
27
26
29
10
31 

TOTAL
MEAN
MAX
WIN
CM"
IN.

C*L VR
«T« VR

445
395
390
3*S
380

376
362
358
353
3(18

344
3UO
340
335
327

323
323
327
340
340

346
358
346
300
340

340
340
366
371
410
455 •* 

11*147 12
360
455
323
.28
.33

1971 TOTAL
1972 TOTAL

480
520
490
465
44S

020
405
385
405
395

376
376
371
371
358

376
390
405
415
420

405
410
405
410
400

OJO
425
420
420
410

,403 11
413
520
358
.33
.36

236*176
215*945

385
385
385
362
380

371
376
371
376
390

400
380
327
360
370

370
360
360
360
360

360
360
3*0
360
350

350
350
350
3SO
350
350 

• 318
365
400
327
.29
.35

MEAN
MEAN

350
350
350
350
350

345
345
345
3*5
345

305
345
345
345
340

3uO
340
340
340
340

335
335
335
335
335

330
330
330
350
330
330

10,550
340
350
330
.27
.31

653 "AX
590 «AX

330
330
330
330
330

330
330
330
330
330

330
330
325
325
325

325
324
324
323
323

322
322
322
322
322

324
326
3283*iO

9,472
327
330
322
.26
.26

7*910
8,650

330
330
330
335
335

340
3<*0
350
350
370

400
490
840

1,980
6,600

8,650
6,000
4,500
3,040
2,520

1,600
1,530
1,220
1,010

912

852
795
745
700
660
630 

.49,264
1,590
8,650

330
1.25
1.04

MIN 310
"IN 322

590
565
505
530
515

510
SOS
090
490
U90

480
490
490
«QO
U85

490
465
475
uao
470

495
530
550
590
605

560
530
515
520
515

15,465
516
605
470
.41
.45

CF9* .51
CFSM ,<t6

540
560
560
660
690

650
615
590
560
540

525
510
505
515
510

495
490
475
450
425

435
425
408
400
416

425
453
443
500
472
443

15,707
507
690
400
.40
.06

IN 6.96
IN 6.33

425
420
uoo
395
39C

385
390
3*0
3«5
380

366
376
510
610
525

500
470
435
450
(145

415
400
395
371
362

362
353
415
415
tacJQ y

12,510
417
610
353
.33
.37

371
500
390
35»
34(1

sue
346
350
620
750

775
636
715
665
695

665
670
700
675
710

690
645
635
575
515

60S
735
770
740
760
942

19,165
619
942
344
.49
.56

1,920
1,160

91$
636
770

730
710
670
625
595

575
560
535
540
MO

480
455
450
646
515

505
450
435
430
(ISO

580
580
520
460
(145
430

19,745
637

1,920
430
.50
.56

(110
365
376
376
376

376
376
376
366
362

395
445

1,140
940
71S

635
565
550
505
495

535
540
520
505
665

1,580
1,820
2,020
5,190
5,580

29,159
972

5,580
362
.77
.85

PEAK DISCH. (BASE, 5,000 CPS).—Mar. 16 (0830) 10,200 cfs (10.00 ft); Sept. 30 (0515) 7,810 cfs (8.92 ft, 
shift +0.08 ft).



ROOT RIVER BASIN 

05385500 South Fork Root River near Houston, Minn.

168

LOCATION.—Lat 43 44'19", long 91 33'50", in N&sSW% sec.9, T.103 N., R.6 W., Houston County, on left bank 50 ft 
downstream from bridge on State Highway 76, half a mile upstream from Badger Creek and 1.5 miles south of 
Houston.

DRAINAGE AREA.—275 sq mi.

PERIOD OF RECORD.—January 1953 to current year.

GAGE.—Water-stage recorder. Datum of gage is 680.41 ft above mean sea level, datum of 1929.

AVERAGE DISCHARGE.—19 years, 120 cfs (5.93 inches per year).

EXTREMES.—Current year: Maximum discharge, 3,320 cfs Mar. 16 (gage height, 11.91 ft); minimum daily,"86 cfs 
Jan. 16, 17; minimum gage height, 1.54 ft June 11.

Period of record: Maximum discharge, 8,420 cfs Mar. 29, 1962 (gage height, 13.35 ft); maximum gage height, 
13.74 ft Mar. 26, 1961 (backwater from ice); minimum discharge, 11 cfs Nov. 28, 1961 (gage height, 1.47 ft); 
minimum gage height, 0.85 ft Aug. 17, 1967.

Flood of Mar. 26, 1950, reached a stage of 12.81 ft, from floodmark.

REMARKS.—Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).—WSP 1388: 1953. WSP 1914: 1956(M), 1959(P), 1960.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

OCT MOV DEC JAN FER MAR APR MAY JUN JUL

125
130
120
105
100

100
100
100
100
100

125
171
161
136
132

124
127
134
125
120

124
116
121
120
110

137
155
128
119
117
119

,801 
123 
171 
100 
.45 
.SI

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
1M
19
20

21
22
?3
24
75

?6
?7
7H
?9

n
TOTAL
MS fl|>J

MAX
*TN
CFSM
IM.

CAL Y«
WTW YW

98
96
96
96
96

96
V6
97
97
97

97
97
104
103
98

9H
96
96
98

102

100
99
97
97
95

95
98

100
97 

101
103

3.036
97.9
1H4
ys

.-•Ci

.<*!

1W1 TOTAL
l^rs TOTAL

103
110
105
101
100

99
99
99
99
99

99
99
99
99
99

99
99
100
100
100

100
100
101
100
99

103
105
10?
105 
103

3,025
101
110
99

.37

.41

45,626
53,897

102
102
101
101
103

102
102
102
103
110

111
108
111
112
109

106
97
95
95
95

95
94
94
94
94

94
94
93
93
93
93 

3,098
99.9
112
93
.36
.4?

Mt AN
MfAN

PEAK DISCHARGE

DATE

3-16
6-13

TIME G.

0500 11.
0730 9.

H. DISCHARGE

91 3,
26 1,

320
500

92
9?
9?
92
92

91
90
90
90
90

90
90
89
88
87

86
86
87
87
87

87
88
88
88
89

89
89
90
90 
90
90

2.766
H9.2

92
H6
.32
.37

125 MAX
147 MAX 2,

(BASE, 900

DATE
9-26

90
91
91
91
91

92
92
92
93
93

93
94
94
94 1
95 1

104
104
105
106
107

108
109
109
110
112

114
130
240
,270
,880

95 2,610
96 1
97 1
97
98

99
100
100
101
101

10?
102
103
103

2.780 14
95.9
103 ?
90
.35
.38

722 WIN
610 WIN

CFS)

TIME G.

0945 9.

,740
,570
843
605

471
440
212
177
160

148
141
136
129 
125
122 

,337
462
,610
104

1.68
1 .94

77
86

H.

76

121
120
119
117
116

116
119
117
115
115

120
125
126
128
127

137
137
133
129
125

131
145
144
138
129

121
119
117
123 
121

3,750
125
145
115
.45
.51

CFSM .45
CFSM .53

DISCHARGE

1,620

134
141
141
135
131

128
125
121
118
116

113
113
114
114
113

110
109
107
105
104

104
105
103
104
107

105
107
109
114 
113
109

3,572
115
141
103
.42
.48

IN 6.17
IN 7.29

105
104
102
100
100

103
101
101
101
99

98
100
614
179
131

118
112
110
115
137

114
110
107
106
108

131
123
123
123 
123

3,898
130
614
98
.47
.53

AUG

348
328
182
155
143

141
217
146
135
127

126
123
119
118
115

114
112
109
113
112

117
108
108
110
119

144
130
115
111
108
107

4*360 
141 
348 
107 
.51 
.59

SEP

106
103
103
103
103

103
103
102
100
100

108
113
385
169
127

120
116
114
111
116

129
117
113
111
218

1*030 
348 
293 
362 
248

5,474
182

1,030
100
.66
.74



IOWA RIVER BASIN 

05457000 Cedar River near Austin, Minn.

169

LOCATION.--Lat 43°38'10", long 92 58'20", in NE*SE% sec.15, T.102 N., R.18 W., Freeborn County, on left bank 
200 ft upstream from abandoned powerhouse, 500 ft downstream from highway bridge, 1.1 miles downstream from 
Turtle Creek, and 1.1 miles south of Austin.

DRAINAGE AREA.—425 sq mi.

PERIOD OF RECORD.—May 1909 to September 1914, October 1944 to current year.

GAGE.—Water-stage recorder. Datum of gage is 1,162*10 ft above mean sea level, datum of 1929. May 1909 to 
April 1912, nonrecording gage in tailwater of powerplant 200 ft downstream at datum 3.1 ft lower. May 1912 
to September 1914, nonrecording gage on highway bridge 500 ft downstream at datum 1.1 ft lower.

AVERAGE DISCHARGE.—33 years, 174 cfs (5.56 inches per year).

EXTREMES.—Current year: Maximum discharge, 2,110 cfs Sept. 29 (gage height, 7.38 ft); minimum, 25 cfs Mar. 8 
(gage height, 2.23 ft); minimum gage height, 2.22 ft Feb. 18.

Period of record: Maximum discharge, 9,530 cfs Mar. 29, 1962 (gage height, 17.18 ft); maximum gage height 
18.87 ft Mar. 1, 1965 (from floodmark, backwater from ice); no flow for several days in 1911.

REMARKS.—Records good except for winter periods, which are fair. Records of chemical analyses for the current 
year are published in Part 2 of this report.

REVISIONS (WATER YEARS).—WSP 1145: 1945, 1948.

DAY OCT

DISCHARGE, IN CUBIC F?ET PER SECOND. HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

NOV DEC JA°N FFB MAR APR HAY JUN ML AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2*
25

26
27
2P
20
30
31

TOTAL
MEAN
MAX
«MN
CFSM
IN.

CAL YR
WTR YR

73
65
51
50
51

48
45
48
47
46

49
46
52
49
50

48
48
53
58
54

60
57
•53
47
50

52
114
88
H'
133
1 47 

T.945
62*7
147
45
,15
-17

1971 TOTAL
JQ72 TOTAL

139
121
97
82
77

62
50
66
64
64

65
62
56
56
58

94
114
?.34
135
129

92
85
90
90
87

100
96

101
94
95

2.655
98.5
139
50

.21

.23

70, 4'^
50,435

80
88
83
82
P3

86
89
87
76
94

77
78
77
76
80

76
65
*3
60
63

64
61
64
65
61

59
60
56
56
60
59 

2,228
7?.. 9

94
56

.17

.20

MFAN
M?AN

55
55
55
52
49

48
50
505'.

55

56
57
51
S3
5?

51
43
47
46
46

47
47
45
41
•»7

33
'6
40
44
6?

43 

1,480
47,7

57
^3

5 1*

.'3

193 I*AX
'.38 *i 4 X

4?
43
43
43
44

43
44
45
46
46

47

47
47
48
49

4<;
50
50
ei

51

52
52
54
55
56

56
56
*6
7?

1 ,448
49.9

72
43

.12

.' 3

3,39C
5,700

63
56
54
46
55

42
4]
36
39
37

71
238
401
748

1,140

1,050
673
530
479
404

378
309
?\2
187
166

142
136
135
126
<17
1 1 ft1 I O

8,229
265

1,140
36

.62

.72

WIN 45
WIN 33

111
102
106
98
98

102
109
99
92
103

106
106
115
110
107

707
TOO
108
103
102

165
259
294
243
198

J70
151
147
163
1 gy

4,061
135
294
9?

,32
, 36

CFSW »45
CFSM .32

293
541
544
374
282

247
217
198
178
160

146
136
137
135
136

13!
126
164
129
115

107
103
105
102
104

151
309
653
°13
597
395 

7,928
25*>
9»3
1.02
,60
,69

IN 6,16
IN 4,42

274
213
172
142
139

137
133
142
167
131

106
103
104
102
106

98
91
87
96

122

142
127

114
101
93

94
109
223
323
9 COi ̂  O

4,249
142
323
07

.33

.37

217
152
121
100
91

100
99
193
341
432

314
217
165
184
167

151
188
226
222
177

261
273
194
147
120

201
311
346
245
1 R^X O 3

156

6,294
203
432
91

.48

.55

13*
125
114
100
92

90
86
95
79
75

76
70
67
71
71

69
68
67
65
59

72
67
61
61
85

76
65
63
59
57
60

2,399
77.4
134
57

• 18
.21

59
52
48
49
49

54
67
58
47
45

101
103
231
224
174

113
83
66
56

102

114
90
70
56

335

793
672
648

1.700
1,310

7,569
252

1.7CO
45
.59
.66

PEAK DISCHARGE (BASE, 1,400 CFS).—Sept. 29 (1900) 2,110 cfs (7.38 ft).



170 DBS MOINES RIVER BASIN 

05476000 Des Moines River at Jackson, Minn.

LOCATION.--Lat 43°37'10", long 94°59'10", in SE?*SW?$ sec.24, T.102 N., R.35 W., Jackson County, on right bank in 
storage room of city powerplant in Jackson.

DRAINAGE AREA.—1,220 sq mi, approximately.

PERIOD OP RECORD.—May 1909 to December 1913, August 1930 to current year (winter record incomplete prior to 
1936) . Published as Des Moines River near Jackson, 1930-35, as West Fork Des Moines River near Jackson, 
1936-44, and as West Fork Des Moines River at Jackson, 1945-69.

GAGE.—Water-stage recorder. Datum of gage is 1,287.75 ft above mean sea level, datum of 1929. May 31, 1909, 
to Dec. 20, 1913, nonrecording gage at site 0.6 mile downstream at datum 0.99 ft lower. Aug. 22, 1930, to 
Sept. 30, 1944, nonrecording gage at site 7 miles upstream at datum 17.10 ft higher. Oct 1, 1944, to Oct. 
26, 1949, nonrecording gage at site 600 ft upstream at datum 10.64 ft higher. Oct. 27, 1949 to Dec. 15, 1965, 
water-stage recorder 200 ft downstream at same datum.

AVERAGE DISCHARGE.—37 years (1935-72), 283 cfs (3.15 inches per year).

EXTREMES.—Current year: Maximum discharge, 1,620 cfs Mar. 20 (gage height, 8.88 ft); minimum daily discharge, 
8.7 cfs Feb. 14-17; minimum gage height, 3.20 ft Mar. 1.

Period of record: Maximum discharge 15,700 cfs Apr. 11, 1969 (gage height, 19.45 ft); no flow at times.

REMARKS.—Records good except those for winter periods, which are fair. Regulation at times by Yankton, Long, 
Shetek, and Heron Lakes.

IN Cl.'RIC F-^T SFC n ND, WATER YEAR OCTOBER 1S7J TO SEPTEMBER 1972 

Ffp MAR AP« M«V JUK JUL AliG SEP

1 \c,

' 17
•> in,
4 1 S

" 1 4

6 '5
7 17
a 1 t

9 17
'0 20

J ' '.9
i? 1 -J
1? 1.8
14 1 q

15 2"

16 20
t* 21
',9 ?5
19 21
2J 22

tl ?4

2? ?4
?? 2'
?^ 22
25 22

26 2?
ft 32
?8 35
?Q 34
30 5?
31 53 

TOTAL 715
MEAN ?3«1
"AX 53
MIN 14
CFSM jO'
IN, ,02

5?
<>5
40
3*

3S

= ,
4">

«»7
4?
41

40
•»(*

t 7

37
38

44
59
74
SO
"0

72
45

S3
66
70

92
02

99
83
, »

1,693
56, <-

9?

35
,05
-05

CAL VP 1971 TOTAL 138,
W T« vfi 197?. TOTAL "59,

64

70
7">
7-5

71

7 0

">9

«,'

•5 9

=.4

= 0

47
45
4^
4?

40

38
>7
'6

35

34

3 3
32
?1
30

, 0
?9

?9

?8
27
27 

1,405
45,3

73
27

,04
,04

475^ MP

"
-5

7S
•e,

74

, t
**?

?'
?,-

V

i-)

51

?o
^ O

•• 7

1A,

t 4

I?
1 2

1?

i?
\?
, •:

t i

'2

12
12
i •>

1 1
^ ^
ii

S4Q

17, 4

?6
: i

a 03

,0?

AN 325
560,5 MFAN 24-5

PEAK DISCHARGE

BATE TIME
3-20 0230
5- 8 0645

G. H.

8.88
8.06

DISCHARGE
1,620
1,370

(BASE,

DATE
5-31
6-27

11
1 1
' 1

it
r c

1C
c, fl
^.4

q, 2
?,1

c j0

8.9
fi,8
e,7
e.7

B, 7

f »7

PJ e
e,°
9,C

q, ?

^,3
9,4
c >5

9.6

S,8
10
10
10

?7t =
9,53

11
<?n7

»oce
• ,ooe

"AX 2,250
WAX 1,360

500 CFS)

TIME

1215
1845

15

32
1 6
17
'8

19
RO

ii";
720
125

135
350
500
600
S60

730
800
900

1,2*0
\,320

1 ,070
958
810
697
675

617
554
503
463
427

14,9<?0
483

1,320
11

.40

.46

MIN 7.
WIN 8.

G. H.

6.62
5.47

394
356
357
343
325

319
306
291
284
276

?79
269
272
'65

263

275
268
?64
249
239

294
384
435
452
477

486
491
475
484
515

10,387
346
515
239
,28
.32

0 CFSM .
7 CFSM .

DISCHARGE
871
514

6 = 2
993

1,220
1,170

1,170

1,250
1 ,340
1,360
1,290
1 ,200

1,120
1 ,050
1.01.0
1 ,060
1,050

994
942
892
838
792

747
7C5
692
705
690

647
623
647
651
756

29,108
939

1,360
623
.77
.69

27 IN
20 IN

961
859
850
844
838

920
789
777
765
708

657
627
576
542
496

444
412
398
395
390

374
361
359
346
323

304
341
349
327
3 08'

16,440
548
861
304
.45
.50

3.61
2.73

266
257
236
221
206

206
1.97
206
226
234

204
225
222
225
223

218
260
226
?? 4
354

?84
462
466
444
422

463
478
435
397
352
317

9,248
298
478
197
.24
.28

296
279
255
236
206

195
187
182
172
159

153
148
139
126
113

98
93
85
79
76

70
60
63
64
59

60
55
52
48
42
37

3,887
125
296

37
.10
.12

37
38
36
35
33

36
36
35
34
35

33
30
25
25
?4

22
21
21
20
22

24
26
23
21
26

28
27
28
37
43

881
29.4

43
20

.02

.03



DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 171

As the number of streams on which streamflow Information is likely to be desired far exceeds the number of 
stream-gaging stations feasible t.o operate at one time, the Geological Survey collects limited streamflow data 
at sites other than stream-gaging stations. When limited streamflow data are collected on a systematic basis 
over a period of years for use in hydrologlc analyses, the site at which the data are collected is called a 
partial-record station. Data collected at these partial-record stations are usable in low-flow or flood-flow 
analyses, depending on the type of data collected. In addition, discharge measurements are made at other sites 
not included in the partial-record program. These measurements are generally made in times of drought or flood 
to give better areal coverage to those events. Those measurements and others collected for some special reason 
are called measurements at miscellaneous sites.

Records collected at partial-record stations are presented in two tables. The first is a table of dis 
charge measurements at low-flow partial-record stations and the second is a table of annual maximum stage and 
discharge at crest-stage stations. Discharge measurements made at miscellaneous sites for both low flow and 
high flow are given in a third table.

Low-flow partial-record stations

Measurements of streamflow in the area covered by this report made at low-flow partial-record stations are 
given in the following table. Most of these measurements were made during periods of base flow when streamflow 
is primarily from ground-water storage. These measurements, when correlated with the simultaneous discharge of 
a nearby stream when comtinuous records are available, will give a picture of the low-flow potentiality of the 
stream. The column headed "Period of record" shows the water years in which measurements were made at the same, 
or practically the same, site.

Discharge measurements made at low-flow partial-record stations during water year 1972

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Measurements

Date Discharge 
(cfs)

Red River of the North basin

05051520

05051525

05060820

05061080

05061100

05061190

05062335

05062435

05062440

05062465

05062650

Whiskey Creek near
Kent, Minn.

Wolverton Creek at
Comstock, Minn.

.Buffalo River near
Ogema, Minn.

Deerhorn Creek near
Lawndale, Minn.

South Branch Buf
falo River near
Barnesville,
Minn.

Stony Creek near
Sabin, Minn.

Wild Rice River
near Roy Lake,
Minn.

White Earth River
near Mahnomen,
Minn.

Wild Rice River at
Mahnomen, Minn.

Marsh Creek near
Mahnomen , Minn .

Wild Rice River
tributary at
Heiberg, Minn.

On line between sees. 13 and 24, T.134 N. ,
R.48 W. , Wilkin County, at double pipe-
arch culvert on County Highway 20, 1.7
miles southeast of Kent.

Lat 46°39'55", long 96°44'20", on line
between sees. 21 and 22, T.137 N. , R.48
W. , Clay County, at bridge on county
road, 1 mile northeast of Comstock.

NWsNW( sec. 32, T.141 N. , R.42 W. , Becker
County, at County Highway 14, 6 miles
west of Callaway, and about 9.5 miles
southwest of Ogema.

NW^SWi sec. 21, T.136 N. , R.46 W. , Wilkin
County, at county road, 1.2 miles west
of State Highway 82, 6.4 miles north
west of Lawndale, and about 6 miles
southwest of Barnesville.

Lat 46°39 1 29", long 96°34'57", on line
between sees. 23 and 26, T.137 N., R.47
W. , Clay County, at County Highway 2,
7.4 miles west of Barnesville, and 4
miles south of Baker.

On line between sees. 22 and 27, T.138 N.,
R.47 W. , Clay County, at County High
way 65, 3 miles southeast of Sabin.

Lat 47023'20", long 95°38'15", in NWcSWc
sec. 9, T.145 N.,'R.39 W. , Mahnomen
County, at bridge on County Highway 4,
about 5-8 miles northwest of Roy Lake.

Lat 47°l8'55", long 95°56'00", in NE^SEJu
sec.l, T.144 N. , R.42 W. , Mahnomen
County, at bridge on county road, 1.2
miles east of Mahnomen.

Lat 47°l8'40", long 95°57'l8", in SWcSWc
sec.l, T.144 N. , R.42 W. , Mahnomen
County, at bridge on County Highway
25, in southeast corner of Mahnomen,
0.5 mile east of junction of U.S.
Highway 59 and County Highway 25.

NEWft; sec. 6, T.144 N. , R.42 W. , Mahno
men County, at bridge on State Highway
200, about 4.2 miles west of Mahnomen.

Lat 47°l6'55", long 96°l6'30", in SWc
sec. 16, T.144 N., R.44 W. , Norman
County, at footbridge in park at Hei
berg, 0.2 mile upstream from mouth,
and 1.5 miles northwest of Twin Valley.

a8o

a70

_

-

al85

al45

a270

al90

a6lO

a70

1964-66,
1970-72

1964-66,
1970-72

1970-72

1970-72

1964-66,
1970-72

1964-66,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

8-23-72

8-24-72

8-23-72

8-23-72

8-23-72

8-24-72

8-25-72

8-24-72

8-24-72

•9-15-71
8-25-72

8-24-72

4.44

2.15

19-0

5.23

7.56

0

34.8

1.67

55.6

.03
7.09

2.33

Not previously published. 
Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 197.2—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Measurements

Date Discharge 
(cfs)

Red River of the North basin — Continued

05063220

05067900

05073560

05073630

05073770

05073790

05073980

05075700

05078340

05078380

05078490

05079900

05082610

05085500

South Branch Wild
Rice River near
White Earth,
Minn.

Sandhill River near
Fertile, Minn.

Shotley Brook near
Shotley, Minn.

South Branch Battle
River near Kel-
liher, Minn.

Blackduck River at
Quiring, Minn.

North Branch
Cormorant River
near Shocks,
Minn.

Sandy River near
Red Lake, Minn.

Mud River near
Grygla, Minn.

Hill River at
Brooks, Minn.

Poplar River near
Brooks, Minn.

Badger Creek near
Red Lake Palls,
Minn.

Barnums Creek at
Girard, Minn.

Grand Marais River
near East Grand
Porks, Minn.

Snake River at
Warren, Minn.

Lat 47°04'37", long 96°00'27", in NWVNE^
sec. 33, T.142 N. , R.42 W. , Becker
County, at culvert on county road,
about 4 miles southwest of Ogema, and
8 miles west of White Earth.

NEWE^ sec. 21, T.14? N. , R.44 W. , Polk
County, at bridge on County Highway
12, about 1 mile northeast of Fertile.

NWsNE's sec. 14, T.153 N. , R.31 W. ,
Beltrami County, at County Highway 23,
2 miles upstream from mouth, and 3.2
miles northeast of Shotley.

NE3sSE3s sec. 31, T.152 N. , R.30 W. ,
Beltrami County, at County Highway 36,
3.4 miles west of Kelliher, and about
11 miles upstream from Lower Red Lake.

SVPsSVft; sec. 23, T.15 N. , R.32 W. ,
Beltrami County, at County Highway
101, 0.25 mile downstream from South
Branch Cormorant River, and 0.5 mile
southwest of Quiring.

SVPsSVft; sec. 7, T.151 N. , R.30 W. ,
Beltrami County, at County Highway 36,
0.25 mile downstream from an unnamed
tributary entering from the south, and
5-5 miles northwest of Shooks.

Lat 47°50'40", long 95°13'40", in NVftjNE's
sec. 2, T.150 N. , R.36 W. , Clearwater
County, at U.S. Indian Service Road,
2.5 miles upstream from mouth, and 4.2
miles southwest of village of Red Lake.

SE^SE^ sec. 14, T.156 N. , R.40 W. , Mar
shall County, at bridge on State High
way 89, 6 miles west of Grygla.

NE^SWJs sec. 11, T.150 N. , R. 42 W. , Red
Lake County, at bridge on U.S. Highway
59 at Brooks.

Lat 47°48'20", long 96°03'30", in NW^NE^
sec. 20, T.150 N., R.42 W. , Red Lake
County, at County Highway B3, 2.5
miles upstream from mouth, and 2.8
miles west of Brooks.

On line between sec.l, T.150 N. , R.44 W.,
and sec. 36, T.151 N. , R.44 W. , Red
Lake County, at County Highway A4,
about 1 mile upstream from mouth, and
3 miles southeast of Red Lake Palls.

NWWs sec. 15, T.149 N. , R.47 W. , Polk
County, at town road, about 0.2 mile
upstream from U.S. Highway 75 > and
0.75 mile northeast of Girard.

SENSE'S sec. 36, T.153 N. , R.50 W. , Polk
County, at State Highway 220, 6 miles
above mouth, and 6 miles north of
East Grand Porks.

Lat 48°11'50", long 96°46'45", in SE\
sec. 36, T.155 N. , R.48 W. , Marshall
County, at Minnesota Street bridge in
Warren.

a45

a225

a75

a70

a200

a50

a63

_

a!55

-

allO

_

a260

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1964-67,
1970-72

1937,
1957,
1966,

1970-72-

1933,
1950,
1966,

1970-72

1950,
1964-67,
1970-72

1970-72

1964-67,
1970-72

1970-
1972

1945/,
1946,

1948-51,
1972

8-24-72

8-25-72

9-22-72

9-22-72

9-22-72

9-22-72

9-22-72

9-22-72

9-21-72

9-21-72

9-21-72

9-22-72

*8-19-70
9-22-72

8-22-72

.97

15.6

4.64

3.79

9-92

.30

12.9

.27

.8.52

10.3

<.01

0

0
0

0

* Not previously published.
/ Operated as a continuous-record gaging station.
< Less than.
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 
area 

(sq mi)

Period 
.of 
record

Measurements

Date Discharge 
(cfs)

Red River of the North basin—Continued

05102900

05105200

Roseau River near 
Skime, Minn.

Hay Creek near 
Salol, Minn.

SE^SWs sec. 30, T. 160 N. , R.38 W. , Roseau 
County, at bridge on County Highway 4, 
6.5 miles north of Skime, and about 11 
miles southeast of Malung.

SENSE'S sec. 7, T.162 N. , R.38 W. , Roseau 
County, at State Highway 11, 1.3 miles 
southwest of Salol, and about 8.5 
miles northeast of Malung.

1971-72

1971-72

8-24-72

8-25-72

4.71

• 32

Lake of the Woods basin

05124497

05129105

05129150

05129280

05129380

05129390

05129650

05129920

05131310

05131320

05131325

05131470

Little Isabella
River near
Isabella, Minn.

Pelican River near
Orr, Minn.

Little Indian
Sioux River near
Buyck, Minn.

Ash River near
Ray, Minn.

Rat Root River
near Littlefork,
Minn.

East Fork Rat Root
River near Ray,
Minn.

Little Pork River 
at Cook, Minn.

Little Fork River
near Gheen, Minn.

Bear River near
Togo, Minn.

Sturgeon River
near Togo, Minn.

Valley River near 
Rauch, Minn.

Nett Lake River
near Littlefork,
Minn.

SE'sNWJi; sec. 29, T.61 N. , R.9 W. , Lake
County, at bridge on Forest Service
Road 173, 7 miles upstream from mouth,
10 miles southwest of Forest Center
Landing, and 11 miles northwest of
Isabella.

NE^NE^S sec. 10, T.65 N. , R.19 W. , St.
Louis County, at bridge on trail, 4.5
miles northeast of Cusson, 5-7 miles
northeast of Orr, and about 10 miles
upstream from mouth.

SWsNWJi; sec.l, T.65 N. , R.15 W. , St.
Louis County, at bridge on County
Highway 116 (Echo Trail), 1 mile up
stream from Range Line Creek, and 15
miles east of Buyck.

SWsNWJi; sec. 33, T.68 N. , R.20 W. , St.
Louis County, at bridge on county
road, 0.5 mile upstream from Black
Duck River, 8 miles north of Ash Lake,
and 14.5 miles southeast of Ray.

At center of sec.l, T.68 N. , R.24 W. ,
Koochiching County, at bridge on
county road, 5.7 miles south of Erics-
burg, and 9 miles east of Littlefork.

On line between sees. 29 and 30, T.69 N. ,
R.22 W. , Koochiching County, at bridge
on County Highway 3, 2 miles north of
Ray.

SEINE'S sec. 13, T.62 N. , R.19 W. , St. 
Louis County, at bridge on U.S. High
way 53, 0.6 mile west of Cook.

NE'sNWi; sec. 16, T.62 N. , R.20 W. , in St.
Louis County, at bridge on State High
way 1, 2.5 miles east of Meadow Brook,
and 8.5 miles southwest of Gheen.

On line between sees. 29 and 32, T.62 N. ,
R.21 W. , St. Louis County, at bridge
on County Highway 5, 2 miles upstream
from mouth, and 4.5 miles east of
Togo.

On line between sees. 9 and 16, T.62 N. ,
R.21 W. , St. Louis County, at bridge
on State Highway 1, 2 miles upstream
from mouth, 3.8 miles west of Meadow
Brook, and 6 miles northeast of Togo.

SE^sNE^ sec. 7, T.63 N. , R.22 W. , 
Koochiching County, at bridge on
County Highway 57, 2 miles upstream
from mouth, 2 miles west of Rauch, and
9.5 miles northwest of Togo.

SENSE'S sec. 8, T.66 N. , R.24 W. ,
Koochiching County, at bridge on
County Highway 8, 2.2 miles upstream
from mouth, and 13.2 miles southeast
of Littlefork.

_

_

_

-

-

_

-

-

_

-

-

_

1970-72

1970-72

1970-72

1970-72

1970-72

1970-72

1'950, 
1958-72

1970-72

1970-72

1970-72

1970-72

1970-72

6-15-72

6-8-72

6-15-72

6-8-72

6-8-72

6-22-72

6-6-72 
9-12-72

6-6-72

6-6-72
9-12-72

6-6-72

6-7-72 
9-12-72

6-7-72
9-12*72

35.8

95.3

46.5

6.86

9.12

6.22

19.6 
22.4

112

71.5
66.3

278

11.0 
10.5

200
55.0
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Discharge measurements made at low-flow partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Measurements

Date Discharge 
(cfs)

Lake of the Woods basin — Continued

05131510

05131600

05131750

05131760

05131770

05131870

05131880

05131900

05132200

05132400

05132900

05133200

0513U100

05135000

05135100

Beaver Brook near
Littlefork, Minn.

Bowstring River
near Talmoon,
Minn.

Big Fork River
near Bigfork,
Minn.

Rice River near
Bigfork, Minn.

Sale Brook near
Bigfork, Minn.

Big Fork River
near Effie, Minn.

Bowerman Brook at
Caldwell Trail
near Effie, Minn.

Caldwell Brook at
Caldwell Trail,
near Effie, Minn.

Sturgeon River near
Big Falls, Minn.

Bear River near
Littlefork, Minn.

Black River near
Loman, Minn.

West Branch Black
River near Loman,
Minn.

North Branch Rapid
River near
Baudette, Minn.

East Fork Rapid
River near
Clementson, Minn.

Rapid River at
Clementson, Minn

On line between sees. 2 and 11, T.68 N. ,
R.25 W. , Kooehiching County, at bridge
on State Highway 217, 1.6 miles up
stream from mouth, and 1.5 miles east
of Littlefork.

On line between sees. 23 and 24, T.147 N.,
R.25 W. , Itasca County, at bridge on
State Highway 6, 0.4 mile south of
Bowstring, and 4.5 miles southwest of
Talmoon.

SE^NE^ sec. 27, T.6l N. , R.27 W. , Itasca
County, at bridge on State Highway 6,
1 mile south of County Highway 14, and
5.5 miles west of Bigfork.

On line between sees.l6 and 21, T.60 N. ,
R.26 W. , Itasca County, at bridge on
County Highway 254, 5 miles south of
Bigfork.

NE^NVft; sec. 4, T.60 N. , R.26 W. , Itasca
County, at culvert on County Highway
7, 1.5 miles south of Bigfork.

NE^SVft; sec. 14, T.63 N. , R.27 W. ,
Kooehiching County, at bridge on State
Highway 6, 0.2 mile upstream from
Bowerman Brook, 1 mile south of County
Highway 5» and 9.5 miles northwest of
Effie.

SlfaSVft; sec. 14, T.63 N. , R.27 W. ,
Kooehiching County, at culvert on
Caldwell Trail, 7.2 miles north of
Effie.

SVA;NWc sec. 29, T.152 N. , R.25 W. ,
Kooehiching County, at bridge on Cald
well Trail, 11.6 miles north of Effie.

NE^SE^ sec. 26, T.155 N. , R.26 W. ,
Koochiehing County, at bridge on
County Highway 30, 6.2 miles northwest
of Big Falls.

On line between sees. 4 and 9, T.69 N. ,
.R.26 W. , Koochiehing County, at bridge
on County Highway 1, 5.5 miles west of
Littlefork.

SW^SE^ sec. 34, T.158 N. , R.25 W. , in
Kooehiching County, 4.0 miles south by
southwest of Loman, on County Road 11.

SE'sSVft; sec. 3, T.158 N. , R.25 W. ,
Koochiehing County, at bridge on
County Highway 82, 1.6 miles northwest
of Loman.

NWsSVft; sec. 4, T.158 N. , R. 31 W. , Lake of
the Woods County, at brid'ge on County
Highway 1, 12.7 miles southwest of
Baudette.

NE^NEJt; sec. 19, T.160 N. , R.29 W. ,
Kooehiching County, at Eidems Rapids,
1.5 miles upstream from Junction with
Rapid River, and 2.0 miles southeast
of Clementson.

NE^SE^ sec. 12, T.160 N. , R.30 W. , Lake
of the Woods County, at bridge on
State Highway 11, at Clementson.

_

_

_

_

_

_

_

_

_

_

_

a288

_

_

-

1970-72

1969-7,2

1970-72

1969-72

1969-72

1970-72

1970-72

1969-72

1970-72

1969-72

1970-72

1969-72

1969-72

1970-72

1969-72

6-7-72
9-13-72

6-6-72
8-30-72

6-6-72
8-30-72

6-6-72
8-30-72

6-6-72
9-1-72

6-6-72
8-30-72

6-7-72
9-1-72

6-7-72
8-31-72

6-7-72
8-31-72

6-7-72
8-31-72

6-14-72
8-29-72

6-14-72
8-28-72

6-15-72
8-30-72

6-14-72
8-30-72

6-14-72
8-30-72

29.6
4.54

37.6
49.1

284
240

47.7
56.0

5.46
10.4

445
472

1.33
.79

5.13
2.34

101
33.0

17.1
18.4

61.0
9.00

35.0
7.96

158
1.66

69.5
7.51

223
67.0

a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Measurements

Date Discharge 
(cfs)

Lake of the Woods basin—Continued

05136000

05137000

05138000

Baudette River at 
Baudette, Minn.

Winter Road River 
near Baudette, 
Minn.

County ditch No. 1 
near Williams, 
Minn.

On line between sees. 22 and 27, T.160 N. , 
R.31 W. , Lake of the Woods County, at 
bridge on county road, 4 miles south 
west of Baudette.

SENSE'S sec. 36, T.161 N. , R.32 W. , Lake 
of the Woods County, at bridge on old 
State Highway 11, 4.5 miles west of 
Baudette.

NEWs sec. 24, T.162 N. , R.34 W. , Lake 
of the Woods County, at triple box 
culvert on County Highway 2, 5-2 miles 
north of Williams.

" 1969-72

1969-72

1969-72

6-15-72

6-15-72

6-15-72

4.86

48.9

3.48

Crow Wing River basin

05244440 Leaf River near
Aldrich, Minn.

SWuSWi; sec. 34, T.135 N. , R.33 W. , Wadena
County, at bridge on County Highway
29, 7 miles northeast of Aldrich.

1965,
1968-72

10-26-71 223

Minnesota River basin

05305200

05320480

05354600

05355020

05355040

05355060

Spring Creek near 
Montevideo, Minn.

Maple River near 
Rapidan, Minn.

Lat 44°58'4l", long 95°42'57", in NW^NVP.; 
sec. 5, T.117 N. , R.40 W. , Chippewa 
County, at culvert on State Highway 
29, 1.2 miles upstream from mouth, and 
2.0 miles north of Montevideo.

Lat 44°03'54", long 94°01'32", on line 
between sees. 13 and 24, T.107 N. , R.27 
W. , Blue Earth County, at bridge on 
County Highway 35, 3 miles southeast 
of Rapidan.

16.0

a310

Cannon River basin

Wolf Creek near 
Dundas, Minn.

Heath Creek at 
Northfield, Minn.

Chub Creek at 
Randolph, Minn.

Spring Creek near 
Cannon Falls, 
Minn.

05474770

05474800

Beaver Creek near 
Currie, Minn.

Lime Creek near 
Avoca, Minn.

On line between sees. 21 and 22, T.lll N., 
,R.20 W. , Rice County, at bridge on 
County Highway 8, 1.5 miles southwest 
of Dundas.

NWnSE^ sec. 2, T.lll N. , R.20 W. , Rice 
County, at bridge on County Highway 
78 in Northfield.

Lat 44°31'25", long 93°01'48", in K% 
sec. 7, T.112 N. , R.18 W. , Dakota 
County, at bridge on County Highway 
94, at west boundary of Randolph.

NEJsSWi; sec. 16, T.112 N. , R.18 W. , Good- 
hue County, at bridge on county road, 
4.4 miles west of Cannon Palls.

Des Moines River basin

Ws sec. 24, T.107 N. , R.41 W. , Murray 
County, at bridge on county road, 2.8 
miles southwest of Currie.

Near intersection of sees. 27, 28, 33 and 
34, T.106 N. , R.39 W. , Murray County, 
at bridge on County Highway 6, 0.6 
mile upstream from mouth and 6.2 miles 
east of Avoca.

a43

a38

a86

all

-

1959-71

1968-70, 
1972

10-19-71 
11-23-71 
5-4-72 
6-19-72 
7-18-72 
8-18-72

3-30-72 
5-9-72

1.88 
4.56 
9-73 
6.20 
2.90 
1.53

114 
220

1969-72

1965, 
1969-72

1969-72

1969-70, 
1972

1969-70, 
1972

1969-70, 
1972

5-23-72

5-23-72

5-23-72

5-23-72

9-19-72

9-19-72

9.03

11.2

18.6

.81

.86

.39

Big Sioux River basin

^06483000 Rock River at 
Luverne, Minn.

Lat 43039'15", long 96°12'03", in SWuNE^ 
sec. 11, T.102 N., R.45 W. , Rock
County, at dam at Main Street In
Luverne .

440 1911-14^ 
1968-72

10-5-71 
11-10-71
1-11-72
2-15-72

7.09 
15.3
10.4
4.89

Also a crest-stage partial-record station. 
j> Operated as a continuous-record gaging station. 
a Approximately.



176 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Crest-stage partial-record stations

The following table contains annual maximum discharge for crest-stage stations. A crest-stage is a device 
which will register the peak stage occurring between inspections of the gage. A stage-discharge relation for 
each gage is developed from discharge measurements made by Indirect measurements of peak flow or by current 
meter. The date of the maximum discharge Is not always certain but Is usually determined by comparison with 
nearby continuous-record stations, weather records, or local inquiry. Only the maximum discharge for each water 
year Is given. Information on some lower floods may have been obtained, and discharge measurements may have 
been made for purposes of establishing the stage-discharge relation, but these are not published herein. The 
years given In the period of record represent water years for which the annual maximum has been determined.

Annual maximum discharge at crest-stage partial-record stations during water year 1972

Station No. Station name Location
Drainaga 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Streams tributary to Lake Superior

04011370

04011390

04012500

04013100

04013200

04015150

04015200

04015250

04015300

04015360

04015370

04015400

04017700

04018800

Little Devil Track
River near Grand
Marals, Mlnn.

Little Devil Track
River tributary
near Grand
Marals, Mlnn.

Poplar River at
Lutsen, Minn.

Lake Superior
tributary near
Taconlte Harbor,
Minn.

Caribou River near
Little Marals,
Minn.

Crow Creek near
Silver Creek,
Mlnn.

Encampment River
tributary at
Silver Creek,
Minn.

Silver Creek
tributary near
Two Harbors,
Minn.

Little Stewart
River near Two
Harbors, Minn.

Lake Superior
tributary No. 2
at French River,
Minn.

Talmadge River at
Duluth, Mlnn.

Miller Creek at
Duluth, Minn.

McKinley Lake
tributary at
McKinley, Minn.

East Two River
tributary at
Virginia, Mlnn.

Lat 47ott7'09", long 90°19'44", In NE^NW^
sec. 9, T.61 N., R.I E. , Cook County,
at culvert on County Highway 12, 1.6
miles upstream from mouth, and 2.5
miles north of Grand Marals.

Lat 47°47'17", long 90°19'20", In SEftiSE^
sec. 4, T.61 N. , R.I E., Cook County,
at culvert on County Highway 55, 0.2
mile upstream from mouth, and 2.8
miles north of Grand Marals.

Lat 47°38'23", long 90°42'31", In SWsNE>s
sec. 33, T.60 N., R.3 W. , Cook County,
350 feet upstream from bridge on U.S.
Highway 61 at Lutsen, and 0.3 mile
upstream from mouth.

Lat 47°29'14" long 90°59'19", In SW«SEJ(
sec. 20, T.58 N., R.5 W. , Cook County,
at culvert on U.S. Highway 61, 0.2
mile upstream from mouth, and 3.7
miles southwest of Taconite Harbor.

Lat 47°27 I 51", long 91O01'50", In NWuSE^
sec. 36, T.58 N. , R.6 W. , Lake County,
at culvert on U.S. Highway 61, 0.2
mile upstream from mouth, and 5.2
miles northeast of Little Marais.

Lat 47°08'30" long 91034'38", In SWsSWs
sec. 23, T.54 N., R.10 W. , Lake County,
at culvert on County Highway 3, 2.3
miles northeast of Silver Creek, and
4.0 miles upstream from mouth.

Lat 47°07'01" long 91036'04 n , in NE^SE^
sec. 33, T.54 N. , R.10 W. , Lake County,
at culvert on County Highway 3, 0.3
mile north of Silver Creek, and 1.4
miles upstream from mouth.

Lat 47004'40", long 91°36'49", In SWsNE's
sec. 16, T.53 N. , R.10 W. , Lake County,
at culvert on County Highway 3, 1-0
mile upstream from mouth, and 4.5
miles northeast of Two Harbors.

Lat 47°03 I 52", long 91°40'03", in SEWE^
sec. 24, T.53 N. , R.ll W. , Lake County,
at culvert on county highway, 2.0
miles upstream from mouth, and 2.7
miles north of Two Harbors.

Lat 46°53 I 43", long 91°54'31", in SwWc
sec. 18, T.51 N. , R.12 W. , St. Louis
County, at culvert on U.S. Highway 61,
0.35 mile upstream from mouth, and 0.7
mile west of French River.

Lat 46053'20", long 91°55 I 21", In SEJsNEJs
sec. 24, T.51 N. , R.13 W. , St. Louis
County, at culvert on U.S. Highway 61,
0.6 mile upstream from mouth, and 0.5
mile northeast of Duluth city limits.

Lat 46°49'01", long 92010'42", In SEJsNEJs
sec. 13, T.50 N. , R.15 W. , St. Louis
County, at culvert on U.S. Highway 53,
0.2 mile northwest of Duluth city
limits.

Lat 47°30'4l", long 92°25'11", in SWINE'S
sec. 18, T.58 N. , R.16 W. , St. Louis
County, at culvert on State Highway
135 at west edge of McKinley.

Lat 47°31'54". long 92°33'51", in NE^NE^
sec. 12, T.58 N. , R.18 W. , St. Louis
County, at culvert on U.S. Highway
169, 0.2 mile west of Virginia city
limits, and 1.1 miles upstream from
mouth.

7.19

.17

114

1.56

22.7

1.07

.96

3.72

5.54

1.41

5.79

4.92

.37

4.26

1961-72

1966-72

1912-17*
1928-47*
1952-61^

1972

1964-72

1961-72

1960-72

1960-72

1965-72

1960-72

1964-72

1964^72

1960^72

1960-72

1959-72

5- 2-72

LO-27-71

5- 2-72

8-21-72

8-16-72

9-20-72

9-20-72

9-20-72

9-20-72

9-20-72

9-20-72

9-20-72

4-18-72

4-16-72

17.39

14.42

5.51

14.05

16.28

11.34

11.49

17.08

15.18

31.58

20.54

19.24

7.64

6.65

138

15

1,260

600

1,230

196

225

1,880

598

748

1,020

481

6.5

64

Operated as a continuous-record gaging station.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Data
Gage 

height 
(feet)

Dis- 
charga 
(cfs)

Streams tributary to Lake Superior—Continued

04021205

04024100

04024110

04024200

Ploodwood River
near Ploodwood,
Minn.

Rock Creek near
Blackhoof, Minn.

Rock Creek tribu
tary near Black-
hoof, Minn.

South Pork Nemadji
River near
Holyoke, Minn.

Lat 46017'15", long 92°53'40", in NE^NVft;
sec. 32, T.52 N. , R.20 W. , St. Louis
County, at bridge on County Highway
835, 500 feet west of State Highway
73 » and 2 miles north of Ploodwood.

Lat 46°32'10", long 92°22'12", in SW^SE^
sec. 21, T.47 N. , R.16 W. , Carlton
County, at culvert on State Highway 23,
4.0 miles upstream from mouth, and 4.4
miles east of Blackhoof.

Lat 46°32'l4", long 92O22'05", in NE^SE^
sec. 21, T.47 N. , R.16 W. , Carlton
County, at culvert on State Highway 23,
0.1 mile upstream from mouth, and 4.5
miles east of Blackhoof:

Lat 46°29'38", long 92°24'36", in SE^SE^
sec. 6, T.46 N. , R.16 W. , Carlton
County, at culvert on State Highway
23, 1.7 miles downstream from Clear
Creek, and 2.0 miles northwest of
Holyoke .

_

4.94

.20

19.4

1972

L961-65,
L967-72

L961-72

1961-72

4-19-72

9-20-72

9-20-72

9-20-72

19.78

27.20

14.36

17.79

1,590

1,210

30

2,030

Red River of the North basin

05047600

05047700

05049200

05060800

05061200

05061400

05062280

05062470

05062700

05062800

05063200

West Branch Mus-
tinka River near
Oraceville, Minn.

West Branch Mus-
tinka River
tributary near
Oraceville, Minn.

Eighteenmile Creek
near Wheaton,
Minn.

Buffalo River near
Callaway, Minn.

Whisky Creek at
Barnesville,
Minn.

Hay Creek above
Downer, Minn.

Mosquito Creek near
Bagley, Minn.

Marsh Creek tribu
tary near
Mahnomen, Minn.

Wild Rice River
tributary near
Twin Valley,
Minn.

Coon Creek near
Twin Valley,
Minn.

Spring Creek
tributary near
Ogema, Minn.

Lat 45037'43", long 96°26'35", in NW«NW<;
sec. 22, T.125 N. , R.46 W. , Traverse
County, at culverts on county highway,
4.1 miles north of Oraceville.

Lat 45°36'53", long 96°19'47", in NE^NWs
sec. 28, T.125 N. , R.45 W. , Traverse
County, at culvert on county highway,
6.0 mile northeast of Oraceville.

Lat 45°47'18", long 96°31'52", on west
quarter of line between sees. 24 and
25, T.127 N. , R.47 W. , Traverse County,
at culvert on County Highway 67, 1.4
miles upstream from mouth, and 2.0
miles southwest of Wheaton.

Lat 47°01'17", long 95°54'43", in SWtSWt
sec. 17, T.141 N. , R.4l W. , Becker
County, at culvert on U.S. Highway 59,
2.7 miles north of Callaway.

Lat 46°39'35", long 96°23'54", in SE^SWi;
sec. 20, T.137 N. , R.45 W. , Clay County,
at culvert on State Highway 34, 0.7
mile upstream from Blue Eagle Lake,
and 1.0 mile northeast of Barnesville.

Lat 46°44'37", long 96°25'12", in NW«NWs
sec. 30, T.138 N. , R.45 W. , Clay County,
at culvert on county road, 3.1 miles
east of Downer.

Lat 47027'02", long 95°22'55", in SVftNWs
sec. 21, T.146 N. , R.37 W. , Clearwater
County, at culvert on State Highway
92. 5-0 miles south of Bagley.

Lat 47019131", long 960Q4 '41", in SE^SVft
sec. 36, T.145 N. , R. 43 W. , Norman
County, at culvert on State Highway
31, 0.1 mile upstream from mouth, and
5.2 miles west of Mahnomen.

Lat 47017147", long 96°19'42", in SVftSE^
sec. 12, T.144 N. , R.45 W. , Norman
County, at culvert on State Highway
31, 1.2 miles upstream from mouth, and
4.1 miles northwest of Twin Valley.

I,at 47 015'51", long 96°20'34", in NE^NE^
sec. 26, T.144 N. , R.45 W. , Norman
County, at bridge on County Highway
28, 1.3 miles upstream from mouth, and
4.0 miles west of Twin Valley.

Lat 47°07'22", long 95°57'35" ) in SE^SE^s
sec. 11,. T.142 N. , R.42 W. , Becker
County, at culvert on county highway,
2.0 miles northwest of Ogema.

56.7

3.37

68.5

94.5

25.3

5.8l

3.34

11.9

2.16

50.8

4.99

1964-72

1964-72

1965-68,
1970-72

1960-72

1961-64,
1965-667*
1967-72*

1961-72

1961-72

1961-72

1961-72

1962-72

1963-72

5-21-72

7-12-72

5-21-72

4-15-72

3-17-72

3-17-72

4-15-72

4-13-72

4-12-72

10-2-71

4-13-72

8.63

8.59

6.74

12.02

a6.4l

7-38

b8.50

10.35

12.85

11.55

5.85

(/)

74

(/)

251

170

84

32

110

154

722

33

/ Discharge not determined.
^ Operated -as a continuous-record gaging station.
a Backwater from ice. •
b Affected by shifting control.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Locat ion
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet) ,

Dis- 
chargQ 
(cfs)

Red River of the North basin—Continued

05073600

05073750

05073800

05076600

05078100

05078180

05078200

05078400

South Branch Battle
River at
Nor t home, Minn.

South Branch
Cormorant River
tributary near
Blackduck, Minn.

Perry Creek near
Shocks, Minn.

Red Lake River
tributary near
Thief River
Palls, Minn.

Lost River at
Gonvlck, Minn.

Silver Creek near
Clearbrook, Minn.

Silver Creek
tributary at
Clearbrook, Minn.

Clearwater River
tributary near
Pluramer, Minn.

Lat 47°52'20", long 94°17 I 50", in NEH
sec. 25, T.151 N., R.29 W. , Koochichlng
County, at culvert on U.S. Highway 71,
0.8 mile west of Northome, and 3 miles
upstream from Battle Lake.

Lat 47°46'20", long 94°31'20", in NW^NW^
sec. 32, T.150 N. , R.30 W. , Beltrami
County, at culvert on County Highway
304, 3 miles upstream from mouth, and
3% miles north of Blackduck.

Lat 47°52'00", long 94°32'50 n , in NWuSVft;
sec. 30, T.151 N., R.30 W. , Beltrami
County, at culvert on State Highway
72, 5 miles west of Shocks.

Lat 48°04'44", long 96°12'15", in SWcSE^;
sec. 8, T.153 N., R.43 W. , Pennington
County, at culvert on County Highway
7, 0.5 mile upstream from mouth, and
3.1 miles south of Thief River Palls.

Lat 47°44 '14", long 95°31'05", in NE^SEH
sec. 9, T.149 N. , R.38 W. , Clearwater
County, at culvert on State Highway
92, at Gonvlck, and 3.8 miles down
stream from Pine Lake.

Lat 47°38'43", long 95°26'33", in Wk
sec. 13, T.148 N. , R.38 W. , Clearwater
County, at culvert on county highway,
3.4 miles south of Clearbrook.

Lat 47°41'49", long 95°25'50", in SVPuNW^
sec. 29, T.149 N. , R.37 W. , Clearwater
County, at culvert on county highway
at north edge of Clearbrook, 0.9 mile
upstream from mouth.

Lat 47052' 34", long 96°08'35", in SE^SEH
sec. 22, T.151 N., R.43 W. , Red Lake
County, at culvert on county highway,
1.2 miles upstream from mouth, and 5.3
miles southwest of Plummer.

3.19

4.45

2.41

2.33

53.6

4.96

6.02

7.75

1960-72

1960-72

1960-72

1962-72

1960-72

1960-72

1960-72

1961-72

7-22-72

4-16-72

4-16-72

3-20-72

4-13-72

4-15-72

4-15-72

3-20-72

b!3.97

14.30

b7,35

a9.94

alO.84

10.06

blO.92

a8.38

46

99

49

15

260

67

59

45

Lake of the Woods basin

05128300

05128700

05129710

05130300

Pike River near
Gilbert, Minn.

Pike River
tributary near
Wahlsten, Minn.

Johnson Creek near
Britt, Minn.

Berlin Creek near
Chisholm, Minn.

Lat 47°29 1 3 1»", long 92°29'15", in NE^SVft;
sec. 22, T.58 N. , R.17 W. , St. Louis
County, at culvert on State Highway
135, 1.1 miles west of Gilbert.

Lat 47043'04", long 92°17'12", in SVPcSVft;
sec. 32, T.6l N. , R.15 W. , St. Louis
County, at culvert on State Highway
135» 1.2 miles south of Wahlsten, and
2.7 miles upstream from mouth.

Lat 47°39'40", long 92°38'03", in NW^NEH
sec. 28, T.60 N. , R. 18 W. , St. Louis
County, at culvert adjacent to U.S.
Highway 53, 0.6 mile downstream from
Sand Lake, and 5.9 miles west of Britt.

Lat 47°36'l4", long 92°51'58", in SENSE'S
sec. 9, T.59 N. , R.20 W. , St. Louis
County, at culvert on State Highway 73,
1.2 miles upstream from mouth, and 7.8
miles north of Chisholm.

.73

1.93

6.92

13.7

1966-72

1961-72

1961-64,
1966-72

L959-72

4-27-72

4-16-72

4-21-72

4-17-72

8.24

b6.79

7.79

a!2.66

37

30

23

165

Smith Creek basin

05210200 Smith Creek near 
Hill City, Minn.

Lat 47°04 1 58", long 93°34'59", in SEHNVft; 
sec. 13, T.53 N. , R.26 W. , Itasca 
County, at culvert on U.S. Highway 169, 
6.2 miles north of Hill City.

cS.OO L961-72 8-22-72 5.96

Swan River basin

05216700

a Backwa 
b Affect* 
c Revisec

O'Brien Creek near 
Nashwauk, Minn.

:er from ice. 
2d by shifting contr 
1.

Lat 47°22'59", long 93O 08'08",. in NEHNEH 
sec. 33, T.57 N. , R.22 W. , Itasca 
County, at culvert on U.S. Highway 169, 
1.5 miles east of Nashwauk, and 3.0 
miles upstream from Welcome Creek.

Dl.

8.26 L959-72 4-18-72 a8.76

220

,

66
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No.

05216980

05217700

Station name

Swan River 
tributary at 
Warba, Minn.

Bluff Creek near 
Jacobson, Minn.

Location

Swan River basin — Continued

Lat 47°07 I 11", long 93°15'00", in SE^NVft; 
sec. 34, T.54 N. , R.23 W. , Itasca 
County, at culvert on U.S. Highway 2, 
0.9 mile upstream from mouth, and 1.1 
miles southeast of Warba.

Drainage 
area 

(sq mi)

c3.95

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

1961-72 8-22-72 5.81 37

Bluff Creek basin

Lat 47°00'19", long 93°17'30", in SW^NWs 
sec. 8, T.52 N. , R.23 W. , Aitkin County, 
at culvert on State Highway 200, 1.2 
miles west of Jacobson.

cl.50 1961-72 8-22-72 b7.43 38

Willow River basin

•05221020 Willow River below 
Palisade, Minn.

Lat 46°42 1 38", long 93°33'21", in NWsNE's 
sec. 30, T.49 N. , R.25 W. , Aitkin 
County, at bridge on County Highway 3, 
3.2 miles west of Palisade.

' 1972 4-24-72 14.69 2,340

Crow Wing River basin

05244100

05244200

05244440

Kitten Creek near
Sebeka, Minn.

Cat River near
Nimrod, Minn.

Leaf River near
Aldrich, Minn.

Lat 46°40'33", long 95°04'46", in SENSE'S
sec. 15, T.137 N. , R.35 W. , Wadena
County, at culvert on county highway,
3.2 miles north of Sebeka, and 3-3
miles upstream from mouth.

Lat 46°37 I 49", long 94°55 I 51", in SVftjSVft;
sec. 36, T.137 N. , R.34 W. , Wadena
County, at bridge on State Highway
227, 2.5 miles west of Nimrod, and 3.0
miles upstream from mouth.

Lat 46027'25", long 94°50'29", in SWsSVft;
sec. 34, T.135 N. , R.33 W. , Wadena
County, at bridge on County Highway
29, 2.3 miles upstream from mouth, and
7 miles northeast of Aldrich.

14.7

49.2

_

1961-72

1961-72

1972

3-23-72

4-17-72

4-25-72

10.06

6.98

14.96

91

255

3,250

Mississippi River main stem

05261000 Mississippi River
near Port Ripley,
Minn.

Lat 46°10'50", long 94°21'56", in SE^NWJs
sec. 27, T.43 N. , R.32 W. , Crow Wing
County, on left bank 600 ft upstream
from Nokasippi River, and 1.0 mile
north of Port Ripley.

11,010 1929*.
1972

7-25-72 1145.70 22,200

Platte River basin

05267800

05267900

05268000

Big Mink Creek
tributary near
Lastrup, Minn.

Hillman Creek near
Pierz, Minn.

Platte River above
Royalton, Minn.

Lat 46°01'58", long 94°06'13", in NWsSEJs
sec. 14, T.41 N. , R.30 W. , Morrison
County, at culvert on State Highway
25, 1.4 miles upstream from mouth, and
2.1 miles west of Lastrup.

Lat 45°58'27", long 94°04'21", in NE'sSE's
sec. 9, T.40 N. , R.30 W. , Morrison
County, at bridge on county highway,
1.1 miles upstream from mouth, and 1.5
miles east of Pierz.

Lat 45°50'43", long 94°17'40", in SE^MWs
sec. 26, T.39 N. , R.31 W. , Morrison
County, at bridge on County Highway
27, 0.6 mile north of Royalton, and
6.6 miles upstream from mouth.

1.53

46.7

335

1961-72

1964-72

1929-36j*
1972

7-22-72

7-22-72

7-26-72

12.56

15.25

7.84

86

2,490

6,850

Sauk River basin

05270300

05270310

Sauk River tribu
tary at Spring
Hill, Minn.

Sauk River tribu
tary No. 2 near
St. Martin, Minn.

Lat 45°31'22", long 94°48'31", in SWsNE^
sec. 27, T.124 N. , R.33 W. , Stearns
County, at culvert on State Highway 4,
1.0 mile east of Spring Hill, and 2.7
miles upstream from mouth.

Lat 45°31'44 lt , long 94°44 ! 50", in SENSE'S
sec. 19, T.124 N. , R.32 W. , Stearns
County, at culvert on county highway,
4.2 miles northwest of St. "Martin.

7.06

.24

1960-72

I960,
1962-72

7- 8-72

3-21-72

12.22

a8.44

280

21

Also a low-flow partial-record station. 
f Operated as a-continuous-record gaging station, 
a Backwater from ice. 
b Affected by shifting control, 
c Revised.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Johnson Creek basin

05271800

05272000

05272300

Johnson Creek
tributary at
Luxemburg, Minn.

Johnson Creek
tributary No. 2
near St. Augusta,
Minn.

Johnson Creek near
St. Augusta,
Minn.

Lat 45026'30", long 94°l4'46", in NWtNE's
sec. 30, T.123 N. , R.28 W. , Stearns
County, at culverts on State Highway
15, 0.8 mile south of Luxemburg.

Lat 45°26'52", long 94°12'00", in NE'ijSE'i;
sec. 21, T.123 N. , R.28 W. , Stearns
County, at culverts on county highway,
0.7 mile upstream from mouth, and 3.1
miles southwest of St. Augusta.

Lat 45 27 '49", long 94O 09'19", in NWsSWs
sec. 13, T.123 N. , R.28 W. , Stearns
County, at bridge on County Highway 7,
1.0 mile south of St. Augusta, and 3-3
miles upstream from mouth.

3.82

13.4

46.7

L964-72

1964-72

1964-72

3-21-72

3-21-72

7-22-72

a7.67

6.84

U12.46

26

56

191

Mississippi River main stem

05273510 Mississippi River
at Clearwater,
Minn.

Lat 45°25 I 15", long 94O02'37", in NWsSWs
sec. 23, T.34 N. , R.30 W. , Sherburne
County, oh left bank 700 feet upstream
from bridge, on State Highway 24 at
Clearwater.

_ 1972 7-26-72 18.66 33,500

Otsego Creek basin

05273700 Otsego Creek near
Otsego, Minn.

Lat 45017'19",. long 93O38'59", in SVPsNEJ(
sec. 13, T.121 N. , R.24 W. , Wright
County, at culvert on County Highway
39, 1.3 miles upstream from mouth, and
1.9 miles west of Otsego.

3.11 L964-72 3-21-72 a5.32 63

Elk River basin

05274200 Stony Brook tribu
tary near Poley,
Minn.

Lat 45°38 I 42", long 93O54'54", in NE^NWs
sec. 2, T.36 N. , R.29 W. , Benton County,
at culvert on State Highway 25, 0.3
mile upstream from mouth, and 1.5 miles
south of Poley.

2.26 L960-72

Crow River basin

05276100

05278350

05278700

05278750

05278850

05278930

05280300

North Pork Crow
River tributary
near Paynesville,
Minn.

Fountain Creek near
Montrose, Minn.

Otter Creek near
Lester Prairie,
Minn.

Otter Creek tribu
tary near Lester
Prairie, Minn.

Buffalo Creek
tributary near
Brownton, Minn.

Buffalo Creek near
Glencoe, Minn.

School Lake Creek
tributary near
St. Michael,
Minn.

Lat 45°23'29", long 94O46'56", in SWVWs
sec. 12, T.122 N. , R.33 W. , Kandiyohi
County, at. culvert on county highway,
1.2 miles upstream from mouth, and 3-0
miles west of Paynesville.

Lat 45°01'20 1'1 , long 93°56'29", in NE^NWs
sec. 22, T.118 N. , R.26 W. , Wright
County, at culvert on County Highway
30, 3.3 miles southwest of Montrose.

Lat 44°54'23", long 94°04'24", in SENSE'S
sec. 28, T.117 N. , R.27 W. , McLeod
County, at culvert on State Highway 7,
2.1 miles northwest of Lester Prairie,
and 4.4 miles upstream from mouth.

Lat 44°53 I 34", long 94°04'24", in SE^SE^
sec. 33, T.117 N., R.27 W. , McLeod
County, at culvert on County Highway
63, 1.7 miles northwest of Lester
Prairie, and 3-3 miles upstream from
mouth.

Lat 44°45'55", long 94°22'33", in NE^SE^
sec. 13, T.115 N., R.30 W. , McLeod
County, at culvert on State Highway 15,
0.6 mile upstream from mouth, and 2.6
miles northwest of Brownton.

Lat 44°45 '50", long 94°05 I 27", in SVftSVft;
sec. 16, T.115 N., R.27 W. , McLeod
County, at bridge on County Highway 1,
2.6 miles east of Glencoe.

Lat 45°12'09", long 93°^' 3i", in NVftjSE^
sec. 15, T.120 N. , R.24 W. , Wright
County, at culvert on county highway,
0.2 mile upstream from mouth, and 1.5
miles southwest of St. Michael.

.55

6.73

30.2

1.54

9.45

-

2.04

L960-72

L962-72

L961-72

1962-72

1961-72

1972

L964-72

7-22-72

7-26-72

7-23-72

3-24-72

7-23-72

5-27-72

5-28-72

3-21-72

14.29

18.52

6.79

8.52

8.27

14.27

10.01

alO.05

204

46

81

244

29

53

2,370

33

a Backwater from ice.
b Affected by shifting control.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Rum River basin
05284100

05284600

05284620

05284920

Mille Lacs Lake
tributary near
Wealthwood, Minn.

Robinson Brook near
Onamia, Minn.

Rum River tributary
near Onamia,
Minn.

Stanchfield Creek
tributary near
Day, Minn.

Lat 46°21'26", long 93°4l'43", in NWsNE's
sec. 25, T.45 N. , R.2? W. , Aitkin
County, at culvert on State Highway 18
0.2 mile upstream from mouth, and 2.0
miles west of Wealthwood.

Lat 45058'22", long 93°39'42", in NEftSEft;
sec. 11, T.40 N. , R.27 W. , Mille Lacs
County, at culvert on U.S. Highway
169, 0.2 mile upstream from mouth, and
6.8 miles south of Onamia.

Lat 45°57'29", long 93°39'43", in NEJ^SEft;
sec. 14, T.40 N. , R.27 W. , Mille Lacs
County, at culvert on U.S. Highway
169, 0.3 mile upstream from mouth, and
7.8 miles south of Onamia.

Lat 45°4l'29", long 93°23'45", in NOSE'S
sec. 13, T.37 N. , R.25 W. , Isanti
County, at culvert on County Highway
60, 0.5 mile upstream from mouth, and
1.5 miles southwest of Day.

.06

4.79

2.37

1.26

1961-^2

1960-72

1960-72

1961-72

7-22-72

7-22-72

7-22-72

7-22-72

12.34

19.32

13.87

10.22

53

458

280

203

Minnesota River basin

05299100

05301200

05302970

05303450

•05305200

05311200

05311250

053H300

05313800

05314900

05315200

Lazarus Creek
tributary near
Canby, Minn.

Minnesota River
tributary near
Montevideo, Minn.

Outlet Creek
tributary near
Starbuck, Minn.

Hassel Creek near
Clontarf, Minn.

Spring Creek near
Montevideo, Minn.

North Branch Yellow
Medicine River
near Ivanhoe,
Minn.

North Branch Yellow
Medicine River
tributary near
Wilno, Minn.

North Branch Yellow
Medicine River
tributary No. 2
near Porter,
Minn.

County ditch No. 16
near 'Blomkest,
Minn.

Redwood River at
Ruthton, Minn.

Prairie Ravine near
Marshall, Minn.

Lat 44°43'04" long 96°19'42", in NEWc
sec. 6, T.114 N., R.45 W. , Yellow Medi
cine County, at culvert on State High
way 68, 2.7 miles west of Canby, and
4.2 miles upstream from mouth.

Lat 44°56 '08", long 95°48'12", in SWuSEft;
sec. 16, T.117 N. , R.4l W. , Lac qui
Parle County, at culvert on U.S. High
way 212, 0.1 mile upstream from mouth,
and 4.0 miles west of Montevideo.

Lat 45°31'l8", long 95°33'43", in SWuNWe
sec. 27, T.124 N. , R.39 W. , Pope County,
at culvert on State Highway 29, 2.0
miles upstream from mouth, and 6.6
miles south of Starbuck.

Lat 45°24'03", long 95°34'13", in SW^SE?.;
sec. 4, T.122 N. , R.39 W. , Swift County)
at culvert on State Highway 29, 0.2
mile upstream from Lake Hassel, and
5.6 miles east of Clontarf.

Lat 44°58'4l", long 95°42'57", in NWuNWe
sec. 5, T.117 N., R.40 W. , Chlppewa
County, at culvert on State Highway
29, 1.2 miles upstream from mouth, and
2.0 miles north of Montevideo.

Lat 44°27'32", long 96°21'27", in NEfttfJWu
sec. 2, T.lll N., R.46 W. , Lincoln
County, at culvert on State Highway 19,
5.3 miles west of Ivanhoe.

Lat 44°33'12", long 96°l6'33", in SEINE'S
sec. 33, T.113 N. , R.45 W. , Lincoln
County, at culvert on U.S. Highway 75,
2.1 miles upstream from mouth, and 4.3
miles northwest of Wilno.

Lat 44°35'39", long 96°l6'34", in SEINE'S
sec. 16, T.113 N. , R.45 W. , Lincoln
County, at culvert on U.S. Highway 75,
6.2 miles southwest of Porter.

Lat 44°58 '48", long 95°02'36", in SW^SWi;
sec. 35, T.118 N. , R.35 W. , Kandiyohi
County, at culvert on U.S. Highway 71,
2.8 miles northwest of Blomkest.

Lat 44°10'53", long 96°06'07", in NWWft;
sec. 11, T.108 N., R.44 W. , Plpestone
County, at culvert on State Highway 23,
0.3 mile north of Ruthton.

Lat 44°29'44", long 95°47'48", in SE^NE^
sec. 20, T.112 N. , R.4l W. , Lyon County,
at culvert on U.S. Highway 59, 2.7
miles north of Marshall.

2.97

.40

• 33

7.53

16.0

14.8

.33

3.70

.83

5.46

5.63

1960-72

1960-72

1962-72

1962-72

1959-72

1960-72

1960-72

1960-72

L959-72

L959-72

L959-64/
L965-72 '

5-30-72

5-23-72

5-27-72

7-26-72

5-23-72

5-30-72

5- 1-72

5- 1-72

5-27-72

5- 1-72

3-16-72

12.03

8.39

8.15

10.26

14.02

13.87

8.18

14.49

7.69

dl4.21

a7.84

228

16

19

99

108

96

11

55

13

82

55

Also a low-flow partial-record station. 
1* Operated as a continuous-record gaging station, 
a Backwater from ice. 
d Backwater from debris.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Minnesota River basin — Continued

05316550

05316690

05316700

05316800

05316850

05316900

05316920

05317850

05318100

05318300

05319490

05320200

05320300

05320400

05320440

05320480

West Pork Beaver
Creek near
Olivia, Minn.

Spring Creek
tributary near
Sleepy Eye, Minn.

Spring Creek near
Sleepy Eye, Minn.

Cottonwood River
tributary near
Balaton, Minn.

Meadow Creek
tributary near
Marshall, Minn.

Dry Creek near
Jeffers, Minn.

Cottonwood River
tributary No. 2
near Sanborn,
Minn.

Poster Creek near
Alden, Minn.

East Branch Blue
Earth River
tributary near
Blue Earth, Minn.

Watonwan River near
Delft, Minn.

Watonwan River
above Garden
City, Minn.

Le Sueur River
tributary near
Mankato, Minn.

Cobb River
tributary near
Mapleton, Minn.

Maple River
tributary near
Mapleton, Minn.

Judicial ditch
No. 49 near
Amboy, Minn.

Maple River near
Rapidan, Minn.

Lat 44°50'56", long 95°01'53", in SE^SWc
sec. 14, T.116 N. , R.35 W. , Renville
County, at culvert on field road, 0.25
mile upstream from U.S. Highway 71,
and 5.5 miles northwest of Olivia.

Lat 44°23'54", long 94°45'35", in NWV
sec. 25, T.lll N., R.33 W. , Brown
County, at culvert on county highway,
0.1 mile upstream from mouth, and 7.5
miles north of Sleepy Eye.

Lat 44°24'12", long 94o4H'ia", in NE^SE^
sec. 24, T.lll N. , R.33 W. , Brown
County, at culvert on county highway,
4.3 miles upstream from mouth, and 7.5
miles north of Sleepy Eye.

Lat 44°14'24", long 95°57'22", in NWVNWV
sec. 19, T.109 N., R.42 W. , Lyon
County, at culvert on U.S. Highway 14,
4.0 miles west of Balaton.

Lat 44°22'42", long 95°45'20", in SEINE'S
sec. 34, T.lll N. , R.41 W. , Lyon
County, at culvert on U.S. Highway 59 ,
1.2 miles upstream from mouth, and 4.5
miles south of Marshall.

Lat 44°07'21", long 95°12'13", in NE*sNE*r;
sec. 31, T.108 N., R.36 W. , Cottonwood
County, at culvert on County Highway
10, 4.5 miles north of Jeffers.

Lat 44°10'34", long 95°07'15", in SWsNWs
sec. 12, T.108 N., R.36 W. , Cottonwood
County, at culvert on -U.S. Highway 71,
2.4 miles south of Sanborn.

Lat 43°39'31", long 93°35'30", in NE'sNE's
sec. 9, T.102 N., R.23 W. , Preeborn
County, at culvert on U.S. Highway 16,
1.2 miles southwest of Alden.

Lat 43°37'09", long 94°01'03", in SWVSEis
sec. 24, T.102 N. , R.2? W. , Paribault
County, at culvert on County Highway
13, 0.5 mile upstream from mouth, and
4.3 miles east of Blue Earth.

Lat 43°59'55", long 95°07'11", in NE'sSE's
sec. 11, T.106 N., R.36 W. , Cottonwood
County, at culvert on U.S. Highway 71,
1.7 miles northwest of Delft.

Lat 44001' 32", long 94°13'45", in NE^SE*;
sec. 31, T.107 N. , R.28 W. , Blue Earth
County, at bridge on County Highway
20, 3.5 miles southeast of Garden City.

Lat 440Q7 '29", long 93°57'33", in SE^SWii;
sec. 28, T.108 N. , R.26 W. , Blue Earth
County, at culvert on State Highway
22, 0.2 mile upstream from mouth, and
1.5 miles southeast of Mankato Airport.

Lat 44°01'05", long 93°57'30", in SWVJE*;
sec. 4, T.106 N., R.26 W. , Blue Earth
County, at culvert on State Highway
22, 1.0 mile upstream from mouth, and
6.3 miles north of Mapleton.

Lat 43°55'l8", long 94°01'17", in SE^SWi;
' sec.l, T.105 N., R.27 W. , Blue Earth

County, at culvert on State Highway
30, 0.9 mile upstream from mouth, and
3.3 miles west of Mapleton.

Lat 43°53'17", long 94°07'38", in NVPs
sec. 19, T.105 N., R.27 W. , Blue Earth
County, at culvert on State Highway
30, 1.6 miles east of Amboy.

Lat 44°03'54", long 94°01'32", in SWV
sec. 13, T.107 N. , R.27 W. , Blue Earth
County, at bridge on County Highway
35, 3.0 miles southeast of Rapidan,
and 3.3 miles upstream from mouth.

12.2

3.69

31.3

.91

.54

3.13

.42

2.26

9.20

13.0

-

.073

7.25

6.22

18.0

-

1959-72

1966-72

1959-72

1959-72

1961-72

1961-72

1966-72

1959-72

1960-72

1960-72

1972

1959-72

1959-72

1959-72

1959-72

1972

5-27-72

3-20-72

3-20-72

3-16-72

3-16-72

5- 2-72

3-13-72

7-20-72

6-28-72

5- 2-72

6- 8-72

7- 9-72

3-14-72

10-30-71

6- 8-72

1972

6.32

4.71

10.35

a8.09

al6.59

4.90

a8.59

5.92

6.35

14.77

18.74

19.56

al4.57

14.71

D13.19

(e)

87

40

116

44

29

41

6.7

46

218

34

6,950

9.7

38

23

84

<1,400

< Less than,
a Backwater from ice.
b Affected by shifting control,
(e) Peak stage did not reach bottom of gage.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972 — Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Minnesota River basin—Continued

05330150

05330200

05330300

05330550

05330600

Sand Creek
tributary near
Mont gomer y , Minn .

Rice Lake tributary
near Montgomery,
Minn.

Sand Creek near
New Prague, Minn.

Raven Stream
tributary near
New Prague, Minn.

Sand Creek tribu
tary No. 2 near
Jordan , Minn .

Lat 44025'4l", long 93°30'31", in NEW?
sec. 18, T.lll N. , R.22 W. , Rice
County, at culvert on State Highway
21, 3.5 miles east of Montgomery.

Lat 44°25'42", long 93°32'10", in NE^NWk;
sec. 13, T.lll N., R.23 W. , Le Sueur
County, at culvert on State Highway
21, 1.8 miles upstream from Rice Lake,
and 2.5 miles east of Montgomery.

Lat 44032'37", long 93O32'16", in NE^NVft;
sec.l, T.112 N., R.23 W. , Le Sueur
County, at culvert on State Highway 13
and 19, 1.9 miles east of New Prague.

Lat 44°34'21", long 93°35'58", in NVft;
sec. 28, T.113 N. , R.23 W. , Scott
County, at culvert on county road, 1.6
miles upstream from mouth, and 2.3
miles northwest of New Prague.

Lat 44°37'45", long 93°36'33", in NVftjNE^
sec. 5, T.113 N. , R.23 W. , Scott
County, at culvert on State Highway
21, 0.8 mile upstream from mouth, and
2.8 miles south of Jordan,

.36

3.16

62.4

22.1

2.62

1961-72

1960-72

1960-72

1960-72

1960-72

3-18-72

7-26-72

3-21-72

3-18-72

3-18-72

a9.69

£

7.37

alO.94

a!3.09

al3.19

10

57

247

192

34

St. Croix River basin

05336200

05336300

05336550

05336600

05338200

Glaisby Brook near
Kettle River,
Minn.

Moose River tribu
tary at Moose
Lake, Minn.

Wolf Creek
tributary near
Sandstone, Minn.

Kettle River
tributary at
Sandstone, Minn.

Mission Creek near
Hinckley, Minn.

Lat 46°27'19", long 92°51'34", in SE^NWV
sec. 22, T.46 N. , R.20 W. , Carlton
County, at bridge on State Highways 27
and 73. 1.0 mile upstream from mouth,
and 2.4 miles south of Kettle River.

LaH 46027'17", long 92°47'14", in SE^NE^
sec. 19, T.46 N. , R.19 W. , Carlton
County, at culvert on State Highway
27, 0.9 mile upstream from mouth, and
1.2 miles west of Moose Lake.

Lat 46009'45", long 92O51'58", in NE^SE*;
sec. 33, T.43 N. , R.20 W. , Pine County,
at culvert on U.S. Highway 61, 0.2
mile upstream from mouth, and 2.2
miles north of Sandstone.

Lat; 46008'46", long 92O51'57", in SE^SE^
sec. 4, T.42 N. , R.20 W. , Pine County,
at culvert on U.S. Highway/ 61 at
Sandstone, and 0.2 mile upstream from
mouth.

Lat 45059'52", long 92O56'44", in Stt^SWV
sec. 25, T.41 N. , R.21 W. , Pine County,
at culvert on U.S. Highway 23, 1.2
miles south of Hinckley.

24.2

1.23

5.46

.65

3.84

1960-70j*
1971-72

1960-72

1960-72

1960-72

1960-72

7-22-72

7-22-72

7-22-72

7-22-72

7-22-72

10.18

13.26

19.68

8.22

15-39

1,370

479

224

32

217

Vermillion River basin

05345900 Vermillion River 
tributary near 
Hastings, Minn.

Lat 44°43'19", long 92°56'03", in NE^SE^ 
sec. 35, T.115 N. , R.18 W. , Dakota 
County, at culvert on county highway, 
2.0 miles upstream from mouth, and 4.1 
miles west of Hastings.

14.3 1960-72 3-18-72 16.66 65

Cannon River basin

05352700

05352800

05355100

Turtle Creek
tributary No. 2
near Pratt, Minn.

Turtle Creek trib
utary near Steele
Center, Minn.

Little Cannon River
tributary near
Kenyon, Minn.

Lat 44°00'02" long 93O08'30", in NWsSWV
sec. 8, T.lOb N. , R.19 W. , Steele
County, at culvert on U.S. Highway
218, 1 mile upstream from mouth, and
1.7 miles southeast of Pratt.

Lat 44°00'26", long 93°12 t 20", in NWsNVft;
sec. 11, T.106 N. , R.20 W. , Steele
County, at culvert on township road,
1.3 miles upstream from mouth, and 1.6
miles northeast of Steele Center.

Lat 44°20'4541 , long 92°58'47", in NE^SEA;
sec. 9, T.110 N. , R.18 W. , Goodhue
County, at culvert on State Highway
56, 0.3 mile upstream from mouth, and
5.3 miles north of Kenyon.

1.26

5.01

2.20

1960-72

1960-72
/

1960-72

9-25-72

/

9-25-72

6-14-72

15-56

5.75

13.63

26

•' 59

190

jt Operated as a continuous-record gaging station, 
a Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area
(•q mi)

Period 
of 

record

Annual maximum

Pate
Gage 
height 
(feet)

Dis 
charge 
(cfs)

Cannon River basin—Continued
05355150

05355200

05355230

Pine Creek near
Cannon Falls,
Hlnn.

Cannon River at
Welch, Mlnn.

Cannon River
tributary near
Welch, Mlnn.

Lat 44°32'27", long 92°53'40", in NE^E*
sec. 6, T.112 N., R.17 W. , Qoodhue
County, at culvert on State Highway
20, 2.0 miles upstream from mouth, and
2.1 miles north of Cannon Palls.

Lat 44°33 '50", long 92°43'55", In NW^SWu
sec. 27, T.113 N. , R.16 W. , Qoodhue
County, on right bank 0.3 mile down
stream from highway bridge at Welch,
and 1.8 miles upstream from Belle
Creek.

Lat 44°36'04", long 92°42'34", in SWHSWu
sec. 11, T.113 N., R.16 W. , Goodhue
County, at culvert on U.S. Highway 61,
1.2 miles upstream from mouth, and 2.7
miles northeast of Welch.

20.2

1,320

.05

1960-72

1909-14*
1930-71?

1972

1960-72

3-18-72

3-20-72

7-23-72

3.58

6.63

9.91

228

3,490

43

Zumbro River basin

05373350

05373700

05373900

05374400

Zumbro River trib
utary near South
Troy, Minn.

Spring Creek near
Wanamlngo, Minn.

Trout Brook
tributary near
Goodhue, Minn.

Long Creek near
Potsdam, Minn.

Lat 44°11'16". long 92°25'22", In SEW*
sec. 6, T.108 N. , R.13 W. , Olmsted
County, at culvert on county road, 0.8
mile upstream from mouth, and 1.3
miles south of South Troy.

Lat 44017'13", long 92°52'17", In-SE^SE*
sec. 32, T.110 N. , R.17 W. , Goodhue
County, at culvert on County Highway
1, 3.5 miles upstream from mouth, and
4.2 miles southwest of Wanamlngo.

Lat 44°21 '30", long 92°36 I 58", in NE'sSE'i;
sec. 4, T.110 N. , R.15 W. , Goodhue
County, at culvert on State Highway
58, 0.8 mile upstream from mouth, and
3.0 miles south of Goodhue.

Lat 44°10'48", long 92°17 I 23", at
quarter corner on north line of sec. 8,
T.108 N., R.12 W. , Wabasha County, at
culvert on county highway, 2.6 miles
northeast of Potsdam.

.16

9.93

.40

4.46

1962-72

1960-72

1960-72

1966-72

3-17-72

9-26-72

9-26-72

3-18-72

a9.08

9.67

6.70

al5.27

24

186

72

78

East Indian Creek basin

05375800 East Indian Creek
tributary near
Weaver, Minn.

Lat 44°13'41", long 91<>58'35", in NW^SE^i
sec. 23, T.109 N. , R.10 W. , Wabasha
County, at culvert on County Highway
14, 0.3 mile upstream from mouth, and
2.5 miles northwest of Weaver.

.21 1962-72 3-17-72 a8.92 4.0

Whitewater River basin

05376500 South Pork White-
water River near
Altura, Minn.

Lat 44°04'10", long 91°58'H9", In SB*
sec. 14, T.107 N. , R.10 W. , Wlnona
County, on left bank 500 ft upstream
from highway bridge, 2 miles west of
Altura, and 2.4 miles upstream from
Reefer Creek.

76.8 1939-71*
1972

3-17-72 5.23 1,010

Root River basin

05383600

05383700

05383720

North Branch Root 
River tributary
near Stewart-
ville, Minn.

Mill Creek
tributary near
Chat field, Minn.

Mill Creek near
Chatfield, Minn.

Lat 43051'20", long 92°26 I 50", near 
center sec. 36, T.105 N. , R.14 W. ,
Olmsted County, at culvert on State
Highway 30, 2.0 miles east of Stewart-
ville, and 2.3 miles upstream from
mouth.

Lat 43°53'57", long 92°l4 l l6", In SWcNW*
sec. 14, T.105 N. , R.12 W. , Olmsted
County, at culvert on county highway,
0.8 mile upstream from mouth, and 4.5
miles northwest of Chatfield.

Lat 43053'01", long 92°13'46", in SEWs
sec. 23, T.105 N. , R.12 W. , Olmsted
County, at bridge on county highway,
3.4 miles northwest of Chatfield, and
4.8 miles upstream from mouth.

.73

2.36

22.4

1958. 
1959-64*
1965-72

1959-72

1962-72

9-28-72

9-28-72

9-28-72

6.05

12.71

12.85

28

(/)

1,170

/ Discharge not determined.
j* Operated as a continuous-record gaging station.
a Backwater from ice.
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Annual maximum dischar

Station 80. Station name

ge at crest-stage partial-record stations during water year 1972 — Continued

Location
Drainage 

area 
(sq ml)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Root River basin—Continued

05383850

05384100

05384150

05384200

05384300

05384400

South Fork Bear
Creek near Grand
Meadow, Minn.

Duschee Creek near
Lanesboro, Minn.

Root River tribu
tary near Whalan,
Minn.

Qribben Creek near
Whalan, Minn.

Big Springs Creek
near Arendahl,
Minn.

Pine Creek near
Arendahl, Minn.

Lat 43043'24", long 92°35'24", in NEVSEft
sec. 14, T.103 N. , R.15 W. , Mower
County, at bridge on county highway,
1.5 miles northwest of Grand Meadow,
and 4 . 0 miles upstream from North Fork
Bear Creek.

Lat 43039'40", long 91°58'10", in SW^SVA;
sec. 6, T.102 N. , R.9 W. , Fillraore
County, at culvert on county highway,
4 miles south of Lanesboro, and 7.4
miles upstream from mouth.

Lat 43°43 I 03", long 91056'39", in SEftSVA;
sec. 17, T.103 N. , R.9 W. , Fillmore
County, at culvert on private road,
1.3 miles southwest of Whalan.

Lat 43042'26", long 91°5l'5Q", in NEHSE^
sec. 21, T.103 N. , R.9 W. , Fillmore
County, at bridge on county highway,
1.9 miles southeast of Whalan, and 2.4
miles upstream from mouth.

Lat 43°49'26TI , long 91°57'00", in NE^SE*;
sec. 7, T.104 N., R.9 W. , Fillraore
County, at culvert on State Highway
250, 2.0 miles west of Arendahl.

Lat 43°50 I 27% long 91053'39", in SEME'S
sec. 3, T.104 N. , R.9 W. , Fillraore
County, at bridge on County Highway
25, 1.3 miles northeast of Arendahl,
and 4.9 miles upstream from Hemingway
Creek.

14.0

3.85

.08

7.80

.14

28.1

1962-72

1959-72

1959-72

1959-72

1959-72

1959-72

9-28-72

7-31-72

7- 9-72

7-31-72

3-17-72

3-17-72

17.33

17.03

8.87

15.66

a9.43

a!3.44

618

480

35

360

12

974

Iowa River basin

05457080 Rose Creek 
tributary near 
Dexter, Minn.

Lat 43°42'11", long 92°44'35", in SE^SWs 
sec. 22, T.103 N. , R.16 W, , Mower 
County, at culvert on county highway, 
0.2 mile upstream from mouth, and 2.2 
miles southwest of Dexter.

1.17 1962-72 9-29-72 8.04 73

Des Moines River basin

05474750

05474760

05475400

05475800

05475900

05476010

05476100
/

Beaver Creek trib
utary No. 2 near
Slay ton, Minn.

Beaver Creek trib
utary above
Slayton, Minn.

Warren Lake
tributary near
Windora, Minn.

Des Moines River
tributary near
Jackson, Minn.

Des Moines River
tributary No. 2
near Lakefield,
Minn.

Nelson Creek at
Jackson, Minn.

Story Brook near
Petersburg, Minn.

Lat 43°59 I 35", long 95O48'01", in NWWs
sec. 17, T.106 N. , R.4l W. , Murray
County, at culvert on State Highway
30, 2.4 miles west of Slayton, and 3.2
miles upstream from mouth.

Lat 43°59'35", long 95°47 I 12", in NE^NE^
sec. 17, T.106 N. , R.4l W. , Murray
County, at culvert on State Highway
30, 0.9 mile upstream from mouth, and
1.7 miles west of Slayton.

Lat 43°54'02", long 95°07'13", in SE^NE^
sec. 14, T.105 N. , R.36 W. , Cottonwood
County, at culvert on U.S. Highway 71,
0.2 mile upstream from Warren Lake,
and 2.4 miles north of Windom.

Lat 43°4l'36 11 , long 95°01 I 26 11 , in NWuSE^
sec. 27, T.103 N. , R.35 W. , Jackson
County, at culvert on county highway,
0.8 mile upstream from mouth, and 5-3
miles north of Jackson.

Lat 43°40'28", long 95°03 I 15", in SE^SE^
sec. 32, T.103 N. , R.35 W. , Jackson
County, at culvert on County Highway
19, 1.9 miles upstream from mouth, and
5.8 miles east of Lakefield.

Lat 43°36'56", long 9^059'36", in NW^NW*
sec. 25, T.102 N. , R.35 W. , Jackson
County, in flume spillway at inter
section of U.S. Highways 16 and 71, at
south edge of Jackson.

Lat 43032'22", long 94°59 I 38 11 , in SWuNW«
sec. 24, T.101 N. , R.35 W. , Jackson
County, at bridge on U.S. Highway 71,
3.5 miles upstream from mouth, and 3.8
miles west of Petersburg.

4.25

2.20

1.39

1.52

5-18

6.19

25.8

1961-72

1961-72

1960-72

1960-72

1960-72

1959,
1964-72

1960-72

7- 8-72

5- 2-72

6- 7-72

3-12-72

3-12-72

7-20-72

7-20-72

16.56

16.57

6.31

al4.47

a7-48

13-43

7.90

44

15

79

15

42

228

203

a Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1972—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Des Moines River basin—Continued

05476900 Fourmile Creek near
Dunnell, Minn.

Lat 43034'57", long 94°46'26", in SVftjNVPi;
sec. 2, T.101 N. , R.33 W. , Martin
County, at bridge on State Highway 4,
0.6 mile upstream from mouth, and 1.6
miles north of Dunnell.

14.0 1960-72 3-11-72 all. 81 111

Big Sioux River basin

06482950

06482960

06483000

06483050

06483200

06483210

Mound Creek near
Hardwick, Minn.

Mound Creek
tributary at
Hardwick, Minn.

Rock River at
Luverne, Minn.

Rock River
tributary near
Luverne, Minn.

Kanaranzi Creek
tributary near
Lismore, Minn.

Kanaranzi Creek
tributary No. 2
near Wilmont,
Minn.

Lat 43°48'l8", long 96012'47", in SE^SE^
sec. 15, T.104 N. , R.45 W. , Rock
County, at culvert on county highway,
2.2 miles northwest of Hardwick.

Lat 43°46'05", long 96 O12'44", in NE^SE^
sec. 34, T.104 N. , R.45 W. , Rock
County, at culvert on U.S. Highway 75.
0.7 mile upstream from mouth, and 0.9
mile southwest of Hardwick.

Lat 43°39'15", long 96°12'03", in SVftjNE'n
sec. 11, T.102 N., R.45 W. , Rock
County, at bridge on Main Street
(County Highway 4) in Luverne. 

Lat 43°34'15", long 96°12'45", in NE^NE^
sec. 10, T.101 N. , R.45 W. , Rock
County, at culvert on U.S. Highway 75 »
5.8 miles south of Luverne.

Lat 43°45'4l", long 95°55'56", in SVftjSVftj
sec. 31, T.104 N. , R.42 W. , Nobles
County, at culvert on county highway
adjacent to State Highway 91, 60 ft
upstream from mouth, and 1.2 miles'
northeast of Lismore.

Lat 43°43 '32", long 95°52'20", in SWWs
sec. 15, T.103 N. , R.42 W. , Nobles
County, at culvert on County Highway
15. 3-5 miles southwest of Wilmont,
and 3.7 miles upstream from mouth.

2.47

.19

440

.21

.14

2.14

1959-72

1959-72

1911-14?*
1972 '

1959-72

1959-72

1966-72

5- 1-72

5- 1-72

3-15-72

3-11-72

2-12-72

5- 1-72

8.12

6.59

9.23

al4.50

18.35

4.74

37

31

3,000

19

93

133

Little Sioux River basin

06603520

06603530

Judicial ditch 28
tributary near
Spafford, Minn.

Little Sioux River
near Spafford,
Minn.

Lat 43°36'58", long 95°22'58", in NWWEft;
sec. 27, T.102 N. , R.38 W. , Jackson
County, at culvert on U.S. Highway 16,
0.'4 mile west of Spafford, and 0.6
mile upstream from mouth.

Lat 43°36'08", long 95°15'27", in NE^NEft;
sec. 34, T.102 N. , R.37 W. , Jackson
County, at bridge on county highway,
1.6 miles downstream from Jackson
County ditch No. 11, and 5-8 miles
east of Spafford.

2.66

41.1

1959-72

1962-72

3-11-72

3-11-72

a7.29

a8.80

40

134

Operated as a continuous-record gaging station. 
Backwater from ice.
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Discharge measurements at miscellaneous sites

187

Measurements of streamflow at points other than gaging stations are given in the following table. Those 
that are measurements of base flow are designated by an asterisk (*); measurements of peak flow by a dagger (/).

Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 
(watar 
yaars)

Measurements

Date Discharge 
(cfs)

Red River of the North basin

Campbell Creek

Floyd Lake
Outlet

Oxidation Pond
Outlet

Pelican River
K-. tributary

Monson Lake
Outlet

Fox Lake
Outlet

Wild Rice
River

South Branch
Wild Rice
River

State ditch 
No. 45

• Base flow.

Pelican River

Pelican River

St. Glair
Lake

Pelican River

Pelican River

Pelican River

Red River of
the North

Wild Rice
River

Wild Rice 
River

Lat 46°53'29", long 95°51'57", on line
between sec. 4, T.139 N. , R.41 W. , and
sec. 33, T.140 N. , R.4l W. , Becker
County, at upstream side of 36-inch
corrugated metal pipe culvert on
county road, 5.3 miles north of
Detroit Lakes, Minn.

Lat 46°52'42", long 95°50'23", in SE^SE^
sec. 3, T.139 N. , R.41 W. , Becker
County, on upstream side of concrete
box culvert on County Highway 21, 3-7
miles northeast of Detroit Lakes,
Minn.

SEINE'1; sec. 32, T.139 N. , R.41 W. , Becker
County, at outlet of Oxidation Pond,
1.8 miles west of Detroit Lakes, Minn.

Lat 46°47'02", long 95°53'07", in m%
sec. 8, T.138 N., R.41 W. , Becker
County, at State Fish Hatchery, on
left downstream abutment of bridge
over outlet from rearing ponds, 1,000
ft north of Muskrat Lake Outlet and
,3 miles southwest of Detroit Lakes,
Minn.

Lat 46°47'15", long 95°53'30", in NVflq
sec. 8, T.138 N. , R.41 W. , Becker
County, 50 ft upstream from culvert,
100 ft downstream from Monson Lake,
800 ft upstream from Lake Sallie, and
3 miles southwest of Detroit Lakes,
Minn.

Lat 46°46'24", long 95°54'37", in NE*,;
sec. 18, T.138 N., R.41 W., Becker
County, 500 ft downstream from Fox
Lake, 800 ft upstream from Lake
Sallie, and 4.5 miles southwest of
Detroit Lakes, Minn.

On line between sec. 13, T.144 N. , R.46
W., and sec. 18, T.144 N. , R.45 W. ,
Norman County, at bridge on County
Highway 24, 0.3 mile south of State
Highway 31, and 3.2 miles southeast of
Ada, Minn.

On line between sees. 8 and 9, T.142 N. ,
R.45 W. , Clay County, at bridge on
County Highway 63, 5-5 miles northeast
of Felton, Minn.

On line between sees. 15 and 16, T.141 N., 
R.46 W. , Clay County, at culvert on
State Highway 9, 3 miles south of
Felton, Minn.

_

_

_

_

_

_

_

al80

a45

1969-71

1969-71

1968-71

1968-71

1968-71

1968-71

1945-51,
1965-71

1959-71

1959-71

1-10-72
4-18-72

•

1-10-72
4-18-72

10-27-71
12- 1-71
1-11-72
2- 9-72
3-13-72
4-18-72
5-23-72
6-28-72
8-15-72
9-14-72

10-27-71
11-30-71
1-10-72
2- 9-72
3-13-72
4-18-72
5-23-72
6-28-72
8-15-72
9-14-72

10-27-71
11-30-71
1-10-72
2- 9-72
3-13-72
4-18-72
5-23-72
6-28-72
8-15-72
9-14-72

10-27-71
11-30-71
1-10-72
2- 9-72
3-13-72
4-18-72
5-23-72
6-28-72
8-15-72
9-14-72

3-21-72

3-22-72

3-23-72 
4-14-72

*,15
35-5

*6.84
29.1

1,51
1.27
.89

1.13
.94

1.20
1.62
1-31
1.28
1.37

.23
*.45
*.35
*.34
*-35

• 56
• 70
• 34
.29
.27

.07
*.17
*.17
*.24
*.28
1.00
.90
.19
.12
.02

1.11
•1.15
*.95

*1.01
*1.04
2.14
2.10
.53
.81
,41

2,780

316

16.2 
41.1

a Approximately.
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Discharge measurements.made at miscellaneous sites during water year 1972

Scream Tributary to Location
Drainage 

area 
(sq mi)

Measured

(water 
years)

Measurements

Date Discharge 
(cfs)

Red River of the North basin—Continued

Marsh River
ditch

Snake River

Snake River

Middle River

Middle River

Middle River

Middle River

Middle River

Red River of
the North

Red River of
the North

Red River of
the North

Snake River

Snake River

Snake River

Snake River

Snake River

mW&i sec. 13, T.144 N. , R.46 W. , Norman
County, at bridge on County Highway
24, 3.5 miles east of Ada, Minn.

SE^SE^t sec. 30, T.155 N. , R.46 W. ,
Marshall County, at bridge on County
Highway 36, 1 mile south of Radium,
Minn.

Lat 48°11'50", long 96°46'45", in SE^
see. 36, T.155 N. , R.48 W. , Marshall
County, at highway bridge on Minnesota
Street in Warren, Minn.

SVftjSWs sec. 25, T.157 N. , R.46 W. , Mar
shall County, at County Highway 114,
5.8 miles southeast of Plorian and 10
miles west of Newfolden, Minn.

SE^SE^ sec. 5, T.156 N. , R.46 W. , Mar
shall County, at county road 6.1 miles
southeast of Plorian, and about 11
miles west of Argyle, Minn.

NE^NE^ sec. 14, T.-156 N. , R.47 W. , Mar
shall County, at County Highway 1, at
Alma, 7-4 miles east of Argyle, Minn.

NE^NE^ sec. 28, T.156 N. , R.47 W. , Mar
shall County, 5-6 miles east of
Argyle, Minn.

On line between sec. 19, T.156 N. , R.47
W., and sec. 24, T.156 N. , R.48 W. , at
bridge on county road 2 miles south
east of Argyle, Minn.

_

_

a26o

_

_

_

_

_

1945-51,
1967

_

1945,
1953-56,
1970-71

1971

1971

1971

1954

_

3-21-72
4-13-72

8-22-72

8-22-72

10-14-71
4-18-72
5-11-72
6-16-72
7-18-72
8-22-72
9-20-72

10-14-71
4-18-72
5-11-72
6-16-72
7-18-72
8-22-72
9-20-72

10-14-71
4-18-72
5-11-72
6-16-72
7-18-72
8-22-72
9-20-72

8-18-72
9-15-72

8-18-72
9-15-72

56.4
92.3

0

0

0
591
*18.5

*.34
0
.01

0

*.36
553
*27.6

*.80
*.27
.48

*.02

*.01
576
*25.5

*.8l
*.15
0
0

*.07
<.01

*.08
*.06

Lake of the Woods basin

Stony River

Dunka River

Shagawa Lake 
tributary

Little Pork 
River

South
Kawishiwi
River

South
Kawishiwi
River

Shagawa Lake

Rainy River

NWWc sec. 17, T.60 N. , R.10 W. , on left
bank 275 ft downstream from Slate Lake
and bridge on State Highway 1, 11
miles upstream from Birch Lake, and
12.8 miles northwest of Isabella,
Minn.

NWsNE^ sec. 9, T.60 N. , R.12 W. , on left
bank 1.8 miles upstream from Birch
Lake, and 2.5 miles northeast of
Babbitt, Minn.

NVPsSE^ sec. 20, T.63 N. , R.12 W. , St. 
Louis County, on County Highway 88, 
2 miles northwest of Ely, Minn.

SE^NE^ sec. 13, T.62 N. , R.19 W. , St. 
Louis County, at bridge on U.-S. High 
way 53, 0.6 mile west of Cook, Minn.

180

53

1.36

1953-65*
1967-68'

1951-62*

L969-71

1950. 
1958-71

6-15-72

6-15-72

11-11-71 
5- 1-72 
7-17-72
8-24-72
9-20-72

4-21-72 
4_24-72 
4-28-72

113

2-7-9

1.38 
13.7 

.15

.83

.14

376 
344 
462

* Base flow.
? Operated as a continuous-record gaging station.
< Less than.
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
<sq mi)

Measured

(water 
years)

Measurements

Date Discharge 
(cfs)

Crow Wing River basin
Willow Creek

South Bluff
Creek

Oak Creek

Wing River

Crow Wing 
River

Long Prairie
River

Spruce Creek

Long Prairie 
River

Leaf River

Leaf River

Leaf River

Leaf River

Mississippi 
River

Crow Wing
River

Long Prairie 
River

Crow Wing 
River

On line between sees. 26 and 35, T.134 N.,
R.38 W., Otter Tail County, at bridge
on County Highway 50, about 1.2 miles
upstream from mouth, 4.4 miles north
of Henning, and 5.8 miles west of
Deer Creek, Minn.

NVftNWJi; sec. 27, T.134 N. , R.36 W. , Otter
Tail County, at bridge on county road
0.1 mile north of junction with County
Highway 50, and 4.9 miles east of Deer
Creek, Minn.

SW^NE^ sec. 34, T.135 N. , R.36 W. , Otter
Tail County, at box culvert on U.S.
Highway 10, 3.5 miles northwest of
Wadena, Minn.

Lat 46°21'16", long 95°05 I 35", on line
between sees. 3 and 4, T.133 N. , R.35
W. , Todd County, at bridge on county
road, 2 miles north of Hewitt, Minn.

Lat 46°20'30", long 94°38'30", in SWsSWs 
sec. 7, T.133 N. , R.31 W. , Morrison
County, at bridge on U.S. Highway 210
at Motley, Minn., and 2 miles upstream
from Long Prairie River.

On line between secs.l4 and 15, T.129
N. , R.37 W. , Douglas County, at bridge
on State Highway 29, about 1.2 miles
northwest of Carlos, Minn., and about
1.5 miles downstream from Carlos Lake.

On line between sees. 21 and 28, T.130 
N. , R.36 W. , Douglas County, at bridge
on County Highway 14, 3.4 miles east 
of Miltona, Minn.

Lat 46°19'10", long 94°38'50", in NW\ 
sec. 19, T.133 N. , R.31 W. , Morrison
County, at bridge on U.S. Highway 210,
1.5 miles south of Motley, Minn., and
3-3 miles upstream from mouth.

_

_

_

_

2,140

_

-

973

_

_

1968

1967-71

1913-17* 
1930-31JJ

1946,
1965

1943-45

-

1909-174 
1930-31^

1965

10-13-71
12- 2-71
3-21-72
4-17-72
5-22-72
6-27-72
8-14-72
9-13-72

10-13-71
12- 2-71
3-20-72
4-17-72
5-22-72
6-27-72
8-14-72
9-13-72

10-14-71
12- 2-71
3-20-72
4-17-72
5-22-72
6-27-72
8-14-72
9-13-72

10-13-71
12- 1-71
3-20-72
4-17-72
5-22-72
6-27-72
8-14-72
9-13-72

7-27-72

10-14-71
12- 1-71
3-20-72
4-17-72
5-22-72
6-27-72
8-14-72
9-13-72

10-14-71 
12- 1-71
3-20-72 
4-17-72
5-22-72
6-27-72
8-14-72
9-13-72

7-26-72

6.03
*11.4
130
62.2
28.0
12.4

*47.5
30.8

3.54
12.3
31.3
89.1
26.8
3.H

*39.2
*7.53

4.65
*24.6
54.4

126
47.3
8.42

*58.7
•13.3

24.2
62.0

425
327
113
22.3

*216
*65.4

3,780

12.4
*73.8
85.4

160
206
193

*235
*204

10.1 
*38.9
55.1 
76.3
35.9
15.6

*60.9
*21.7

6,640

Nokasippi River basin

Nokasippi 
River

Mississippi 
River

• •NWsSE'ft sec. 27, T.34 N. , R.32 W. , Crow 
Wing County, at bridge on U.S. Highway 
371, in Fort Ripley, Minn.

216 - H_lH_72 
5-18-72 
5-25-72 
6-29-72
7-27-72

420 
358 
232 
152

2,350

Base flow.
Operated as a continuous-record gaging station.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location area 
(sq mi)

Measured
previously 

(water 
years)

Measurements

Date Discharge 
(cfs)

Mississippi River main stem

Mississippi
River

Gulf of
Mexico

NEJcSEJi; sec. 35, T.12 N. , R. 32 W. ,
Morrison County, at bridge on State
Highway 115, 0.1 mile west of Camp
Ripley Junction, Minn. , and at mile
974 upstream from Ohio River.

all, 300 4-14-72
5- 8-72
5-25-72
6-29-72
7-26-72

10,700
17,700

•11,600
6,090

22,500

Fletcher Creek basin

Fletcher Creek Mississippi
River

Lat 46°03'47", long 94°19'39", at center
of W^ sec.l, T.ll N. , R.32 W. ,
Morrison County, at box culvert on
U.S. Highway 371, 0.2 mile upstream
from mouth, and 0.6 mile south of
Camp Ripley Junction, Minn.

Mississippi River tributary basir

Mississippi
River
tributary

Mississippi
River

Lat 46°04'05", long 94°19'40", in NE^NVft;
sec.l, T.41 N. , R.32 W. , Morrison
County, at culvert on U.S. Highway
371, 0.3 mile south of Camp Ripley
Junction, Minn., and 0.7 mile upstream
from mouth.

a!9 1969-70 7-22-72

i

al.5 _ 7-22-72

b924

b215

Swan River basin

Swan River Mississippi
River

Lat 45°55'58", long 94°24'37", in NWsNVft;
sec.l, T.128 N., R.30 W. , Morrison
County, at bridge on State Highway
238, 1.5 miles upstream from mouth,
and 3 miles southwest of Little Falls,
Minn.

al88

*

1968-70 7-25-72
7-27-72

1,760
1,010

Platte River basin

Platte River

Skunk River

Mississippi
River

Mississippi
River

Mississippi
River

Platte River

Gulf of
Mexico

Gulf of •'•'

Mexico

On line between sees. 11 and 14, T.40 N. ,
R.31 W. , Morrison County, at bridge on
State Highway 27, 3.2 miles west of
the junction of State Highways 25 and
27 in Genola, Minn.

Lat 45°56'l4", long 94°o6'55", on line
between sees. 29 and 30, T.40 N. , R.30
W. , Morrison County, at culvert on
State Highway 25, 1.6 miles south of
Genola, Minn.

Mississippi River main stem

Lat 45°32'58", long 94°08'48", in SVft;
sec.l, T.35 N. , R.31 W. , Stearns
County, at bridge on 10th St. South in
St. Cloud, Minn., 500 ft upstream from
dam at St. Cloud State College, and
2.9 miles downstream from Sauk River.

NWsNE^ sec. 11, T.121 N. , R.25 W. , Wright
County, at bridge on State Highway 25
in Monticello, Minn.

a!50

al43

_

-

_

1969-70

7-25-72
7-28-72

7-25-73
7-28-72

1,850
683

1,260
476

1967-69,
1971

-

7-25-72

3-23-72

35,100

20,600

Elk River basin

Elk River

Little Elk
River

/

Mississippi
River

Elk River

Lat 46°05'21", long 94°29'55", in SE^NE^
sec. 7, T.130 N. , R.30 W. , Morrison
County, at bridge on State Highway 115
in Randall, Minn., 0.2 mile upstream
from Little Elk River.

Lat 46°05'09", long 94°29'52", in NE^SE's
sec. 7, T.130 N., R.30 W. , Morrison
County, at box culvert on U.S. Highway
10 in Randall, 0.2 mile upstream from
mouth.

a65

a59

1970

1970
^

7-22-72

7-22-72

b8,500

b6,100

a Approximately.
b Peak discharge by indirect measurement.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Crow River basin

South Pork 
Crow River

Crow River NEJsSEJi; sec. 11, T.118 N. , R.25 W. , Wright 
County, at bridge on Bridge Avenue in 
Delano, Minn.

-

Measured

(water 
years)

Measurements

Date

1962-63, 
1966-69, 

1971

3-23-72

Discharge 
(cfs)

4,890

Rum River basin

Rum River

Rum River

Rum River

Rum River

Mississippi
River

Mississippi
River

Mississippi
River

Mississippi
River

Lat 46°09'37", long 93°45'46", in Sl/ft;
sec. 33, T.43 N. , R.27 W. , Mille Lacs
County, at bridge on U.S. Highway 169
at Mille Lacs Lake outlet, at Vine-
land, Minn.

Lat 46°04'09", long 93°40'48", in Sl/ft;
sec. 31, T.41 N. , R.26 W. , Mille Lacs
County, at bridge on State Highway 27,
at Onamia Lake outlet, at Onamia,
Minn.

Lat 45°31'45", long 93°26'21", in NW\NEJ5
sec. 15, T.35 N., R.25 W. , Isanti
County , at bridge on County Highway 7 ,
200 ft downstream from Spencer Brook,
and 0.5 mile north of Spencer Brook,
Minn.

SEJsSEJi; sec. 36, T.36 N. , R.24 W. , Isanti
County, at bridge on State Highway 47
at West Point, Minn.

a378

a4l4

1,000

1,010

1909-10,
1946-47,
1952-53,

1965,
1969,
1970

1910-13*
1946-47*
1952-53,

1965,
1968-70

1957-59,
1960-64jj?

1965,
1970

1958-62,
1965-67

7-25-72
9- 8-72
9-20-72

9- 8-72
9-20-72

7-25-72
7-27-72
7-28-72

7-24-72

342
416
463

432
449

12,800
6,390
4,880

8,400

Elm Creek basin

Elm Creek Mississippi
River

Lat 45°11'04", long 93°24'06", on line
between sec. 19, T.120 N. , R.21 W. , and
sec. 24, T.120 N. , R.22 W. , Hennepin
County, at bridge on Cartway Road, at
south edge of Champlin, Minn.

_

Coon Creek basin

Coon Creek Mississippi
River

Lat 45°09'00", long 93°17'49", in NW^NEJi;
sec. 26, T.31 N. , R.24 W. , Anoka
County, at bridge on Coon Rapids
Boulevard, at southeast edge of Coon
Rapids, Minn.

_

1969-71 10-12-71
11-10-71
12-21-71
1-11-72
2-16-72

6.50
100
*31.6
*22.6

9-34

1932-34,
1936,
1941,

1955-56,
1969-71

10-12-71
11-10-71
12-21-71
1-11-72
2-16-72

26.8
69.0

109
*59.8
*36.6

Rice Creek basin

Rice Creek

Shingle Creek

Mississippi 
River

Mississippi
River

Mississippi
River

Mississippi
River

Gulf of 
Mexico

Gulf of
Mexico

Lat 45°05'30", long 93°15'47", on line
between sees. 14 and 15, T.30 N. , R.24
W. , Anoka County, at culvert on State
Highway 47 (University Avenue), at
northeetgge of Pridley, Minn.

_ 1969-71 10-12-71
11-10-71
12^21-71
1-11-72

17.9
50.4

*34.0
*25.9

Shingle Creek basin

Lat 45°04'45", long 93°l8'55", in NE^NVPa
sec. 35, T.119 N. , R.21 W. , Hennepin
County, at bridge on 69th Avenue
North, in Brooklyn Center, Minn.

Mississippi River main stem

SVPs sec. 24, T.29 N. , R.24 W. , Hennepin 
County, at Interstate Highway 35W
bridge in Minneapolis, Minn.

In sec. 20, T.28 fl. , R.23 W. , Hennepin-
Ramsey County line, downstream from
U.S. Lock and Dam No. 1 and Minnehaha
Creek, upstream from Minnesota River,
and between Minneapolis and St. Paul,
Minn.

_

-

-

1969-71 10-12-71
11-10-71
12-21-71
1-11-72
2-16-72

11.8
16.4

*19.2
*14.8
*17.1

1938, 
1970

1924-25,
1935,

1938-39,
1941,
1943,

1945-50,
1954,

11-12-71 
3-31-72

7-18-72

1957-59,

21,500 
30,100

7,250

1961-70
• Base flow.
j< Operated as a continuous-record gaging station.
a Approximately.
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Discharge measurements made at miscellaneous sites during water year. 1972

Stream Tributary to Location
Drainage 

area 
<sq mi)

Measured

(water 
years)

Measurements

Date Discharge 
(cfs)

Bassett Creek basin

Bassett Creek

North Pork
Bassett Creek

South Pork
Bassett Creek

Bassett Creek

Lac qui Parle
River

West Branch
Lac qui Parle
River

Chlppewa River
diversion

Chippewa River

Mud Creek

Yellow Medicine
River

Mississippi
River

Bassett Creek

Bassett Creek

Mississippi
River

Minnesota
River

Lac qui Parle
River

Minnesota
River

Minnesota 
River

Yellow
Medicine
River

Minnesota
River

Ws sec. 28, T.118 N. , R.21 W. , Hennepln
County, at bridge on County Highway
66, in Golden Valley, Mlnn. , and 0.2
mile west of underpass on State High
way 100.

NVft sec. 21, T.118 N. , R.21 W. , Hennepin
County, at culvert on 34th Avenue
North at Crystal, Minn. , and 0.8 mile
upstream from mouth.

Near center of V% sec. 19, T.29 N. , R.24
W. , Hennepin County, at culvert on
Olsen Memorial Highway, 0.25 mile east
of State Highway 100, in Golden
Valley, Minn.

SEk sec. 20, T.29 N., R.24 W. , Hennepin
County, at Pruen Mill, Minneapolis
Minn. , and 700 feet downstream from
Glenwood Avenue.

Minnesota River basin

On line between sees. 21 and 22, T.115
N., R.44 W. , Yellow Medicine County,
at bridge on County Highway D8, 5.7
miles northwest of St. Leo, Minn.

Near center of sec. 17, T.117 N. , R.44 W.,
Lac qui Parle County, at bridge on U.
S. Highway 75, 4.5 miles south of
Madison, Minn.

On line between sees. 15 and 16, T.118 N.,
R.41 W. , Chippewa County, at weir at 
bridge on county road, 1 mile north of
Watson, Minn.

On line between sees. 15 and 22, T.118 N., 
R.41 W. , Chippewa County, downstream 
from diversion channel, at culvert and
spillway at bridge on County Highway 
13, 1 mile northeast of Watson, Minn.

;0n line between sees. 28 and 29, T.114 N.,
R.43 W., Yellow Medicine County, at
bridge on county road, 3-5 miles north
of Taunton, Minn.

On line between sees. 7 and 18, T.114 N. ,
R.40 W. , Yellow Medicine County, at
bridge on County Highway 18, 4.3 miles
west of Hanley Palls, Minn.

_

_

_

. 41.6

_

_

_

a2,050

_

_

1963-71

1963-7"!

1963-69,
1971

1952,
1954-55,
1963-71

1966,
1968

1948-49,
1966-69

1943-58,
1960-67, 
1969-71

1910-17* 
1931-362 

1937,
1943-58, 
1960-67,
1969-71

1966 b
1968-69

1946,
1948,
1951,

1965-66,
1968-69

10-14-71
11-11-71.
5- 2-72
6- 8-72
7-13-72
8-10-72
9-14-72

10-14-71
11-11-71
5- 2-72
6- 8-72
7-13-72
8-10-72
9-14-72

6- 8-72
7-13-72
8-10-72
9-14-72

10-14-71
11-11-71
5- 2-72
6- 8-72
7-13-72
8-10-72
9_14_72

6- '8-72

6- 2-72

10-19-71
11-23-71 
12-15-71
1-21-72
2-24-72
3-20-72
3-27-72
5- 3-72
6- 9-72
7-12-72
8- 8-72

10-19-71 
11-23-71 
12-15-71
3-20-72 
3-27-72
5- 3-72
6- 9-72
7-12-72
8-17-72

6- 2-72

6- 3-72

5.19
•12.. 4
25.6 .
•18.5

. 9.86
18.5
9.00.

.62
».28
3.00
••97
.72

1.99
.98

•1.12
1.50
1.30
1.17

5.40
•16.1
37.7

•20.2
8.98

25.8
14.8

320

1,570

225
150 
34.6
0
0

871
650
782
538
64.6
89-3

26.3 
448 
495
266 
904

1,040
978
536
678

98.7

865

• Base flow.
? Operated as a continuous-record gaging station.
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
pceviouslj 

(water 
years)

Measurements

Date Discharge 
(cfs)

Minnesota River basin — Continued

Eagle Lake
tributary

Eagle Lake 
tributary

Eagle Lake 
tributary

Eagle Lake

Eagle Lake

Eagle Lake

SE\ sec. 24, T.120 N. , R.35 W. , Kandiyohi
County, at culvert on Eagle Lake Road,
5.1 miles northeast of Willmar, Minn.

On line between sees. 13 and 24, T.120 
N., R.35 W., Kandiyohi County, at 
culvert on County Highway 93, 5.9 
miles northeast of Willmar, Minn.

SWsSWs sec. 18, T.120 N. , R.34 W. , 
Kandiyohi County, at culvert on County 
Highway 93, 6 miles northeast of 
Willmar, Minn.

_

90.01

90.01

_

"

—

11- 4-71
12-17-71
1-28-72
2-28-72
3-21-72
3-24-72
3-31-72
4- 7-72
4-14-72
4-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-14-72
7-26-72
7-28-72
8-13-72
8-28-72
9- 8-72
9-26-72

11- 4-71 
12-17-71 
1-28-72 
2-28-72
3-21-72
3-24-72
3-31-72
4- 7-72
4-14-72
4-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-14-72
7-26-72
7-28-72
7-31-72
9- 8-72
9-26-72

11- 4-71 
12-17-71 
1-28-72 
2-28-72
3-21-72
3-24-72
3-31-72
4- 7-72
4-14-72
4-28-72
5-12-72
5-26-72
6-16-72
6-29-72
7-14-72
7-26-72
7-28-72
7-31-72
8-13-72
8-28-72
9- 8-72
9-26-72

*.08
*T

0
0

.98

.18

.09
•.15

.13
•.16
*.08
a. 05

.06
*T

.01

.08
3.38

.30
*T

T
<.01
<.01

*T 
*T 

0 
0

.07
T
T

*T
T
*.01

*T
T
T

*T
T
<.01
<.01
T
T
T
T

*.05 
*.05 
T 
0
c.08
0
c.03

*c.06
c.03

*c.04
*c.02
c.02

•c.Ol
c<.01
c.07

cO
.01

ac.10
*c.06
c.03
a. 03
a. 03

* Base flow. 
< Less than. 
T Trace flow. 
.a Approximately, 
c Plow bypassing site.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 

(water 
years)

Measurements

Date Discharge 
(cfs)

Minnesota River basin — Continued

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake

Eagle Lake

Eagle Lake

SE%SE% sec. 18, T.120 N. , R.31 W. ,
Kandiyohi County, at culvert on County
Highway 93, 6 miles northeast of
Willmar, Minn.

NINE'S sec. 19, T.120 N. , R.31 W.,
Kandiyohi County, at corrugated pipe
culvert on County Highway 93, 6 miles
northeast of Willmar, Minn.

NE3sSE3s sec. 19, T.120 N. , R.31 W. ,
Kandiyohi County, at concrete pipe
culvert on County Highway 9, 700 ft
south of the junction of County High
ways 9 and 93, and 5.8 miles northeast 
of Willmar, Minn.

90.03

_

_

_

_

_

11- 1-71
12-17-71
1-28-72
2-28-72
3-21-72
3-24-72
3-31-72
if- 7-72
1-11-72
1-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-11-72
7-26-72
7-28-72
7-31-72
8-13-72
8-28-72
9- 8-72
9-26-72

11- 1-71
12-17-71
1-28-72
2-28-72
3-21-72
3-21-72
3-31-72
1- 7-72
4-11-72
1-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-H-72
7-26-72
7-28-72
7-31-72
8-28-72
9- 8-72
9-26-72

11- 1-71
12-17-71
1-28-72
2-28-72
3-21-72 
3-21-72
3-31-72
1- 7-72
4-14-72
1-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-14-72
7-26-72
7-28-72
7-31-72
8-13-72
8-28-72
9- 8-72
9-26-72

*.06
*T
a. 05

.02

.10

.05

.09
*.06

.08
*.06
*.07
a. 07

.12
*.03

.05

.07
T

.05
a. 05
*.03

.08

.06

.05

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

*.03
*T

0
0 .30

.06

.06
*.03

.01
*.06
«.01
a. 05

.02
0

.01

.08

.20

.07
a. 06

*T
.01
.01
.01

* Base flow.
T Trace flow.
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 
(water 
years)

Measurements

Date
Discharge 

(cfs)

Minnesota River basin — Continued

Eagle Lake
tributary

Eagle Lake
tributary

Carver Creek

Riley Creek

Purgatory 
Creek

Eagle Creek

Eagle Creek
tributary

* Base flow.

Eagle Lake

Eagle Lake

Minnesota
River

Minnesota
River

Minnesota 
River

Minnesota
River

Eagle Creek

NVRsNEH sec. 30, T.120 N. , R.34 W. ,
Kandiyohi County, at culvert on County
Highway 9, just south of junction of
County Highways 9 and 26, and 5-3
miles northeast of Willmar, Minn.

NEHSEH sec. 25, T.120 N. , R.35 W. ,
Kandiyohi County, at corrugated pipe
culvert on county road about 100 ft
west of junction with County Highway
9, and 4.2 miles northeast of Willmar,
Minn.

Lat 44°45'01", .long 93°39'00", in SW^SEJs
sec. 24, T.115 N., R.24 W., Carver
County, at bridge on County Highway
40, 1.6 miles upstream from mouth, and
1.5 miles southwest of Carver, Minn.

Lat 44°49'23", long 93°28'48", on line
between sees. 28 and 29, T.116 N. , R.22
W. , Hennepin County, at culvert on
County Highway 4, 2.2 miles south of
Eden Prairie, Minn.

Lat 44°49'38", long 93°25'20", in SE^NE^ 
sec. 26, T.116 N. , R.22 W. , Hennepin
County, at culvert on County Highway
1, at Eden Prairie, Minn.

Lat i)i)°46'13", long 93°23'52", in SW^NVft;
sec. 18, T.115 N. , R.21 W. , Scott
County, 30 ft upstream from Boiling
Springs, just inside the western
boundary of Savage, Minn., and 1.1
miles southwest of the intersection of
State Highways 13 and 101.

Lat 44°46'13", long 93°23'52", in SWsNVPs
sec. 18, T.115 N. , R.21 W. , Scott
County, 20 ft upstream from Boiling
Springs, just inside the western
boundary of Savage, Minn., and 1.1
miles southwest of the intersection of
State Highways 13 and 101.

_

_

_

_

-

_

_

L968-71

L969-71

1968-71

1971

1971

4-14-72
4-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-14-72
7-26-72
7-28-72
7-31-72
8-28-72
9- 8-72
9-26-72

11- 4-71
12-17-71
1-28-72
2-28-72
3-21-72
3-24-72
3-31-72
4- 7-72
4-14-72
4-28-72
5-12-72
5-22-72
5-26-72
6-16-72
6-29-72
7-14-72
7-26-72
7-28-72
7-31-72
8-13-72
8-28-72
9- 8-72
9-26-72

10-18-71
11-15-71
12- 8-71
1-12-72

10-18-71
11- 5-71
12- 8-71
1-12-72

10-18-71 
11-15-71
12- 8-71
1-12-72

5-17-72

5-17-72

.13
*.30
*.06
a. 08
.13

*.02
.02
.06
.57
.70

a. 10
T
0
0

*T
*T
0
0
.45

T
0
0
T

*T
*T
T
T
0
T
T
a. 26
.06

T
*T
T
0
<.01

3.50
35.2

*52.8
•19.8

1.21
• 95

*3.69
*1.48

2.42 
9.16

•10.8
*4.73

*.50

*.13

< Less than.
T Trace flow.
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured

(water 
years)

Measurements

Data Discharge 
(cfs)

Minnesota River basin—Continued

Eagle Creek Minnesota
River

Mississippi
River

Kettle River

Snake River

Knife River

Snake River

Valley Branch

St. Crolx River

Vermllllon 
River

Vermllllon
River

Cannon River

Gulf of
Mexico

St. Crolx
River

St. Crolx
River

Snake River

St. Crolx
River

St. Crolx
River

Mississippi
River

Mississippi 
River

Mississippi
River

Mississippi
River

Lat 44°46'l4", long 93°23'52", in SWsNW^
sec. 18, T.115 N. , R.21 W. , Scott
County, 40 ft downstream from Boiling
Springs, just inside the western
boundary of Savage, Minn. , and 1.1
miles southwest of the Intersection of
State Highways 13 and 101.

Mississippi River main stem

On line between sec. 21, 22, T.115 N. ,
R.17 W. , on Dakota, Washington County
line, at bridge on U.S. Highway 61, at
Hastings, Minn.

St. Crolx River basin

NE'sNW^ sec. 26, T.41 N. , R.20 W. , Pine
County, at bridge on State Highway 48,
4.5 miles east of Hlnckley, Minn.

Lat 45°56'53", long 93°l4'l8", on line
between sees. 17 and 20, T.40 N. , R.23
W. , Kanabec County, at bridge on
County Highway 19, 3.8 miles northwest
of Quamba, Minn., and 4.5 miles up
stream from Knife River.

NWWs sec. 15, T.40 N. , R.24 W. , Kanabec
County, at bridge on County Highway
19, 200 ft downstream from Knife Lake,
and 4.8 miles north of Mora, Minn.

Lat 45°51'50", long 93°17'50", In SW\SW\
sec.l4, T.39 N. , R.24 W. , Kanabec
County, at bridge on State Highways 23
and 65 in Mora, Minn., 1.2 miles up
stream from Ann River, and about 4.5
miles downstream from Knife River.

Lat 44°54'40 1' long 92°46'48", in NW^SWs
sec.l4, T.28 N. , R.20 W. , Washington
County, at bridge on State Highway 95,
0.3 mile upstream from mouth, and 0.6
mile north of Afton, Minn.

SENSE'S sec.9» T.26 N. , R.20 W. , Pierce
County, at bridge on U.S. Highway 10,
at Prescott, Wis., about 500 ft up
stream from mouth.

Vermillion River basin

Lat 44°40'00", long 93°03'17", on line 
between sees. 23 and 24, Y.114 N. , R.19
W. , Dakota County, at bridge on County
Highway 79, 2 miles northwest of
Empire City, and 3.7 miles southwest
of Coates, Minn.

Lat 44°43'12", long 92°51'57", in SE'sSVPc
sec. 33, T.115 N. , R.17 W. , Dakota
County, at bridge on County Highway 47
in Hastings, 0.7 mile upstream from
mill dam, and 3 miles upstream from
Vermillion Slough.

Cannon River basin

SW\NEJc sec. 30, T.110 N. , R.20 W. , Rice
County, at mill dam, 0.1 mile upstream
from State Highway 3, 0.3 mile up
stream from Straight River, in
Paribault, Minn.

_

a37,100

_

a295

a90

a422

13.0

a7,650

1971

1928,
L931-39,
L941-57,
L959-71

L966-69,
1971

_

_

1909-13*,
1950,

L966-69

1967,
.969-71

L928-30,
1932-39,
1946-48,

1950,
L953-57,
1959-71

110

195

a34l

L 942-45*. 
L969-71

1

L935-38,
1940-41,
L942-47?*
1949,
1952,

L965-71

L965-71

5-17-72

11- 9-71
5-10-72
6-19-72-
7-28-72

7-24-72

7-25-72
7-28-72

7-25-72
7-26-72

7-24-72
7-25-72

10-22-71
11-18-71
12-10-71
1-19-72

11- 9-71
5-10-72
6-19-72
7-28-72

10-21-71 
11-18-71
12- 9-71
1-19-72

10-21-71
11-18-71
12-10-71
1-19-72

•3.04

30,600
42,000
25,000
54,900

17,100

5,860
1,350

2,060
1,350

17,300
8,330

12.3
15.5

•11.0
no. 8

13,900
13,400
3,960

37,400

31.3 
65.2

•40.5
•20.4

47.3
87.1

•91.0
•29.1

11-22-71 94.9

•• Base flow.
* Operated as a continuous-record gaging station, 
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1972

Strew Tributary to Location
Drainage 

area 
(sq «i)

Measured

(water 
years)

Measurements

Date Discharge 
(cfs)

Cannon River basin—Continued

Straight River

Cannon River

Cannon River

Mississippi 
River

Lat 44°05'04", long 93°13'48", at center 
of SB's sec. 9, T.107 N. , R.20 W., 
Steele County, at bridge on West 
Bridge Street, in Owatonna, Minn.

NEHNEH sec.l, T.lll N. , R.20 W. , Rice 
County, at 6th Street bridge in 
Northfield, Minn.

209

~

1961, 
1966-71 .

"

10-14-71 
11-23-71- 
3-24-72

3-24-72

• . "13,1 • 
33.6 
198 .

.1,280 •

Mississippi River main stem

Mississippi
River

Mississippi
River

Des Moines
River

Gulf of
Mexico

Gulf of
Mexico

Mississippi
River

S>gSE»s sec. 17, T.110 N. , R.9 W. , Buffalo
County, at U.S. Corps of Engineers
lock and dam No. 4 at Alma, Wis.

Lat 43°48'45", long 91°15'25", in sec.
31, T.16 N., R.7 W., La Crosse County,
at La Crosse, Wis., 0.4 mile downstre
stream from La Crosse River, and at
mile 697.8 upstream from Ohio River.

Des Moines River basin

Near center of sec. 20, T.105 N. , R.38
W. , Cottonwood County, at Talcott
Lake outlet, 3.2 miles northeast of
Dunde, Minn.

a57,100

a62,800

_

1930-31*
1944,
1946,
1965,
1969

1929-55^
1965-67,

1969,
1971

1963-70

6- 8-72

5- 2-72

9-19-72

43,300 .

87,200

•2.05

• Base flow.
jt Operated as a continuous-record gaging station.
a Approximately.
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Low-flow Investigations in the Little Fork River basin

Discharge measurements were made Sept. 11-12, 1972, in the Little Fork River basin to study the distribu 
tion of base flows. In the 17 days preceding the measurements, there was 0 to 0.5 inch of rain on Aug. 30, 31, 
and 0.6 to 1.0 inch Sept, 4-7. There were small increases in streamflow from the rain Sept. 4-7, but by 
Sept. 11 streams were near normal so the measurements should be approaching base flow.

Discharge measurements made in the Little Fork River basin, Minn., Sept. 11-12, 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 
(water 
years)

Heeeurements

Date Discharge 
(cfs)

Little Fork 
River

Little Fork 
River

Rice River

Rice River

Johnson Creek

Rice River

Rice River

Rice River

Rice River

Flint Creek

Sturgeon River

Sand River

Bear River

Bear River 
tributary

Bear River 
tributary 
No. 2

Bear River 
tributary 
No. 3

Rainy River

Rainy River

Little Fork 
River

Little Fork 
River

Rice River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Sturgeon River

Sturgeon River

Bear River

Bear River

Bear River

NE'sNE's sec. 19, T.62 N. , R.17 W. , St. 
Louis County, at bridge on County Road 
420, 7 miles east of Cook, Minn.

SEINE'S sec. 19, T.62 N. , R.19 W. , St. 
Louis County, at bridge on U.S. Highway 
53, 0.6 mile west of Cook, Minn.

NE'sSE's sec. 12, T.60 N. , R.18 W. , St. 
Louis County, at bridge on County Road 
405, 4 miles northwest of Britt, Minn.

SW*sSW*s sec. 4, T.60 N. , R.18 W. , St. Louis 
County, at bridge on U.S. Highway 53, 
1.7 miles south of Idington, Minn.

SENSE'S sec. 31, T.61 N. , R.18 W. , St. 
Louis County, at t'riple culverts on 
County Highway 111, 1.7 miles southwest 
of Idington, Minn.

NE^SEis sec. 30, T.61 N., R.18 W. , St. 
Louis County, at bridge on County High 
way 779, 1.1 miles west of Idington, 
Minn.

NINE'S sec. 19, T.6l N. , R.18 W. , St. 
Louis County, at bridge on County High 
way 113, 1-9 miles southwest of 
Shermans Corner and 2.6 miles southwest 
of Angora, Minn.

SE*sSW*s sec. 9, T.61 N., R.18 W. , St. Louis 
County, at bridge on County Highway 22, 
0.6 mile west of Angora, Minn.

NWsSWs sec. 32, T.62 N. , R.18 W. , St. 
Louis County, at bridge on U.S. Highway 
53, 3-5 miles south of Cook, Minn.

SE^SWs sec. 18, T. 62 N. , R.19 W. , St. 
Louis County, at bridge on County Road 
500, 6 miles west of Cook, Minn.

SE'sSE'i; sec. 35, T.62 N. , R.21 W. , St. 
Louis County, at bridge on County Road 
87, 6 miles southwest of Meadow Brook, 
Minn.

NEJsNEJs sec. 3, T.61 N. , R.21 W. , St. Louis 
County, at bridge on County Road 87, 
5 miles southwest of Meadow Brook, 
Minn.

SWsSVPs sec. 3, T.60 N. , R.23 W. , Itasca 
County, at culvert on County Highway 
52, 9.5 miles southwest of Togo, Minn.

SENSE'S sec. 6, T.60 N. , R.23 W. , Itasca 
County, at culvert on County Road 544, 
13-5 miles northwest of Side Lake, 
Minn.

NE?sSE5s sec. 6, T.60 N. , R.23 W. , Itasca 
County, at culverts on County Road 544, 
14 miles northwest of Side Lake, Minn.

NURSE'S sec. 22, T.6l N. , R.23 W. , Itasca 
County, at bridge on the Dahlberg Road, 
7 miles southwest of Togo, Minn.

.

1950, 
1958-71

1958-62, 
1971

1971

1971

1971

1971

1958-63, 
1971

9-12-72

•9-12-72

9-11-72

9-11-72

9-11-72

9-11-72

9-11-72

9-12-72

9-12-72

9-12-72

9-12-72

9-12-72

9-11-72

9-11-72

9-11-72

9-11-72

15.4

22.4

11.0

19.9

11.0

33-7

36.3

32.7

39.6

10.8

169

7.26

14.7

3.97

2.34

6.18

* 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.
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Discharge measurements made irt-the Little Fork River basin, Minn., Sept. 11-12, 1972—Continued

199

Stream Tributary- to Location
Drainage 

area 
(sq ml)

Measured 
previously 
(water 
years)

Measurements

Date Discharge 
(cfs)

Bear River

Bear River

Stony Brooh" >

Bear River

Willow River

Little Fork 
River

Valley River

Valley River

Little Fork 
River

Nett Lake 
River

Nett Lake 
River

Ester Brook

Cross River

Beaver Brook

Sturgeon River

Sturgeon River

Bear 'River

Sturgeon River

Little Fork 
River

Rainy River

Little Fork 
River

Little Fork 
River

Rainy River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

SEINE'S sec. 30, T.61 N. , R.22 W. , Itasca 
County, at bridge on State Highway 65, 
6 miles southwest of Bear River, Minn.

SE^SEH sec. 12, T.61 N. , R.22 W. , Itasca 
County, at bridge on County Highway 22, 
at Bear River, Minn.

SEHSWs sec. 7, T.6l N. , R.21 W. , St. Louis 
County, at culvert on County Highway 
•22, at Bear River, Minn.

On line between sees. 9 and 16, T.62 N. , 
R.21 W., St. Louis County, at bridge on 
County Highway 5> 4.5 miles east of 
Togo, Minn.

SWtiNWli; sec. 7, T.63 N. , R.20 W. , St. Louis 
County, at bridge on County Road 76, 
6 miles west of Gheen, Minn.

NVflsNWs sec. 3, T.63 N. , R.22 W. , 
Koochiching County, at bridge on State 
Highway 65, 1.5 miles north of Rauch, 
Minn.

SE^SE^ sec. 2, T.62 N. , R.23 W. , Itasca 
County, at culvert on the Holstrum 
Spur Trail, 6 miles northwest of Togo, 
Minn.

SE^NE^ sec. 7, T.63 N. , R.22 W. , 
Koochiching County, at bridge on County 
Highway 57, 2 miles west of Rauch, 
Minn.

NWsNE'i; sec. 13, T.66 N. , R.25 W. , 
Koochiching County, at bridge on State 
Highway 65, 13 miles east of Big Falls, 
Minn.

SWJRNWs sec. 18, T.65 N. , R.22 W. , 
Koochiching County, at bridge on Indian 
Service Road, 6 miles west of Nett 
Lake, Minn.

SENSE'S sec. 8, T.66 N. , R.24 W. , 
Koochiching County, at bridge on County 
Highway 8, 13.2 miles southeast of 
Littlefbrk, Minn.

NE^NEH sec. 20, T.67 N. , R.24 W. , 
Koochiching County, at bridge on County 
Highway 8, 9 miles southeast of Little- 
fork, Minn.

SWsSE's sec. 36, T.68 N. , R.25 W. , 
Koochiching County, at bridge on County 
Road 73, 5 miles southeast of Little- 
fork, Minn.

NE'sSE's sec-. 36, T.68 N. , R.24 W. , 
Koochiching County, at bridge on forest 
road, 9 miles southwest of Ray, Minn.

1970-71

1970-71

1970-71

9-11-72

9-12-72

9-12-72

•9-12-72

9-12-72

9-11-72

9-12-72

•9-12-72

9-12-72

9-11-72

•9-12-72

9-12-72

9-12-72

9-12-72

45.6

55.1

3.44

66.3

8.60

379

2.59

10.5

479

54.8

55.0

• 33

3.12

2.38

• 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.
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Low-flow investigations in the Big Pork River basin

R< w.r. *hS ?e£io?v,Auf; 29 to Sept. 1, 1972, a series of discharge measurements was made in the Big Pork 
River basin to study the distribution of streamflow. These measurements do not represent base flow conditions 
since the streams contained some overland runoff caused .by frequent rains in August.

Discharge measurements made in the Big Pork River basin, Minn., Aug. 29 to Sept. 1, 1972

Stream Tributary to Location
Drainage 

• area 
(sq mi)

Measured 
previously 
(weter "

. . Measurement*

Date

Bowstring 
River

Potatoe Creek

Turtle River

Little Turtle 
Creek

Bowstring 
River

Jessie Brook

Grouse Creek

Bowstring 
River

Popple River

Popple River

Round Lake, 
tributary

Popple River

Moose Brook

Big Fork River

Big Pork River 
tributary

Rice River

Big Fork River

Bowstring 
River

Bowstring 
River

Turtle River

Big Fork River

Bowstring 
River

Bowstring Lake

Big Fork River

Big Pork River

Big Fork River

Round Lake

Big Fork River

Big Pork River

Rainy River

Big Fork River 

Big Pork River

NEWft; sec. 23, T.58 N...R.27 W. , Itasca 
County, at bridge on County Road 253, 
1.1 miles north of Suomi, Minn. • .

SWsSEJi; sec. 36, T.59 N., R.27 W. , Itasca 
County, at bridge on County Road 253,. 
3.2 miles southwest of Marcell, Minn.

NWJsNVPs sec. 13, T.59 N. , R.27 W. , Itasca 
County, at bridge on State Highway 286, 
1.8 miles northwest of Marcell, Minn.

NINE'S sec. 15, T.59 N. , R.27 W. , Itasca 
County, at bridge on State Highway 286, 
0.8 mile east of Talmoon, Minn.

On line between sees. 23 and 24, T.147 N. , 
R.25 W. , Itasca County, at bridge on 
State Highway 6, 4.5 miles southwest of 
Talmoon, Minn.

NINE'S sec. 23, T.147 N. , R.25 W. , Itasca 
County, at bridge on National Forest 
Road, 4.5 miles southwest of Talmoon, 
Minn.

NEJcNVPs sec. 3, T.146 N. , R.25 W. , Itasca 
County, at double box culvert on State 
Highway 6, 7-8 miles southwest of 
Talmoon, Minn.

SEINE'S sec. 26, T.149 N. , R.27 W. , Itasca 
County, at old damsite, 3-1 miles south 
of Dora Lake, Minn.

NWsSE'i; sec. 8, T.149 N. , R.28 W. , Itasca 
County, at bridge on County Highway 29, 
0.8 mile northeast of Aluwood, Minn.

NWWi; sec. 12, T.148 N. , R.28 W. , Itasca 
County, at bridge on County Highway 32, 
3 miles northwest of Squaw Lake, Minn.

NVPsNVA; sec. 9, T.148 N. , R.28 W. , Itasca 
County, at culverts on County Highway 
32, 5.4 miles northwest of Squaw Lake, 
Minn.

NEJcSEJ,; sec. 28, T.149 N. , R.27 W. , Itasca 
County, at bridge on National Forest 
Road, 4.3 miles southwest of Dora Lake, 
Minn.

NWsNE'i; sec. 35, T.150 N. , R.27 W. , Itasca 
County, at triple box culvert on County 
Highway 26, 2.4 miles northwest of 
Dora Lake, Minn.

Lat 47°45'05", long 93°46'33", SE^NE^ 
sec. 27, T.61 N. , R.27 W. , Itasca 
County, at bridge on State Highway 6, 
5.5 miles west of Bigfork, .Minn.

SEINE'S sec. 28, T.6l N. , R.26 W. , Itasca 
County, at culvert on County Road 236, 
at Bigfork* .Mlnriii . 

» 
NE^NVft; sec. 7, T.59 N. , R.25 W. , Itasca 

County, at culvert at outlet of Club 
house Lake, on National Forest Road, 6 
miles northeast of Marcell, Minn.

90

585

1969-71

1970-71

. 8-30^72

8-30-72

8-30-72

8-3P-72

•8-30-72

8-29-72

8-29-72

8-31-72

8-31-72

9-1-72

8-31-72

9-1-72

9-1-72

*8-30-72

9-1-72 

9-1-72

Discharge 
<cf«)

10.4

3.97

12.5

8.62

49.1

16.8

9.35

128

8.32

9.20

1.06

71.6,

1.88

240

1.30 

10.8

* 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.
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Discharge measurements made in the Big Pork River basin, Minn., Aug. 29 to Sept. 1, 1972—Continued

««- Tributary to Location
Drainaga 

area 
(sq mi)

Measured 
previous!} 
(water 
years)

Measurements

Date Discharge
(CIS)

Rice River 
tributary

Rice River

Rice River 
tributary

Gale Brook

Gale Brook

Big Pork River

Deer Creek

Big Pork River

Bowerman Brook

Plum Creek

Caldwell Brook

Caldwell Brook

Big Pork River

Reilly Brook

Reilly Brook

Big Pork River 
tributary

Tributary 
No. 2

Rice River

Big Pork River

Rice River

Rice River

Rice River

Rainy River

Big Pork River

Rainy River

Big Pork .River

Big Pork River

Big Pork River

Big Pork River

Rainy River

Big Pork River

Big Pork River

Big Pork River

Big Pork River

NWsNE'i; sec. 7, T.59 N. , R.25 W. , Itasca 
County, at outlet of East Lake, 6.3 
miles northeast of Marcell, Minn.

On line between sees. 16 and 21, T.60 N. , 
R.26 W. , Itasca County, at bridge on 
County Highway 254 , 5 miles south of

SWsSWs sec. 5, T.60 N. , R.26 W. , Itasca 
County, at culvert on State Highway 38, 
3 miles southwest of BigfSrlc^ ,M£onn.

SE'cSWs sec. 21, T.60 N. , R.25 W. , Itasca 
County, at culvert on National Forest 
Road, 9.2 miles northeast of Marcell, 
Minn.

NE^NWr; sec. 4, T.60 N., R.26 W. , Itasca 
County, at culvert on County Highway 7, 
1.5 miles south of Bigfork, Mlmim-

SE^SWs sec. 23, T.62 N. , R.25 W. , Itasca 
County, at bridge on State Highway 1, 
6.6 miles southeast of Craigville, 
Minn.

NEV5E5i; sec. 23, T.62 N. , R.25 W. , Itasca 
County, at bridge on County Road 230, 
7.2 miles east of Effie, Minn.

NEWs sec. 14, T.63 N. , R.27 W. , 
Koochiching County, at bridge on State 
Highway 6, 9.5 miles northwest of 
Effie, Minn.

SWsSWs sec. 14, T.63 N. , R.27 W. , 
Koochiching County, at culvert on 
Caldwell Trail, 7.2 miles north of 
Effie, Minn.

NWcNWr; sec. 36, T.152 N. , R.25 W. , 
Koochiching County, at bridge on Cald 
well Trail, 10 miles northwest of 
Effie, Minn.

NE^SWs sec. 2, T.151 N. , R.2? W. , 
Koochiching County, at bridge on County 
Road 52, 6.5 miles east of Mlzpah, 
Minn.

SWJsNWr; sec. 29, T.152 N. , R.25 W. , 
Koochiching County, at bridge on Cald 
well Trail, 11.6 miles north of Effie, 
Minn.

NE^SWs sec. 13, T.64 N. , R.27 W. , 
Koochiching County, at bridge on State 
Highway 6, 9.8 miles southeast of 
Margie, Minn.

SE^SWs sec. 7, T.63 N. , R.25 W. , 
Koochiching County, at bridge on County 
Road 62, 4 miles northeast of Craig 
ville, Minn.

SWsNWr; sec. 8, T.64 N. , R.26 W. , 
Koochiching County, at mouth, 11 miles 
southeast of Big Palls, Minn.

SWsSWi; sec. 28, T.65 N. , R.26 W. , 
Koochiching County, at culvert on State 
Highway 6, 8.5 miles southeast of Big 
Palls, Minn.

NWcNE^ sec. 21, T.65 N. , R.26 W. , 
Koochiching County, at culvert on State 
Highway 6, 7.2 miles southeast of Big 
Palls, Minn.

76

950

1969-71

1969-71

1970-71

1970-71

1969-71

9-1-72

*8-30-72

9-1-72

9-1-72

*9-l-72

9-1-72

8-31-72

*8-30-72

*9-l-72

9-1-72

8-31-72

*8-31-72

8-31-72

8-31-72

8-31-72

8-31-72

8-31-72

16.4

56.0

.12

4.52

10.4

382

43.1

472

.79

.80

.05

2.34

405

6.98

30.1

.08

.47

* 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.
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Discharge measurements made in the Big Pork River basin, Minn., Aug. 29 to Sept. 1, 1972—Continued

Stream Tributary to Location
Dralnaga 

area 
<sq mt)

Measured 
previous lj 
(water 
years)

Measurements

Date Discharge 
(cfs)

Tributary 
ditch

Sturgeon River

Tributary 
ditch

Tributary 
No. 2

Tributary 
No. 3

Tributary 
No. 4

Tributary 
No. 5

Dinner Creek

Dinner Creek

Dinner Creek

Tributary 
No. 3

Sturgeon River

Big Pork River

Bear River

Bear River 
tributary

Bear River

Big Pork River

Big Pork River

Sturgeon River

Sturgeon River

Big Pork River

Big Pork River

Big Pork River

Sturgeon River

Sturgeon River

Sturgeon River

Sturgeon River

Big Pork River

Rainy River

Big Pork River

Bear River

Big Pork River

SVPsSVPs sec. 34, T.155 N. , R.25 W. , 
Koochiching County, at culvert on 
County Highway 30, 1.6 miles west of 
Big Palls, Minn.

SEINE'S sec. 28, T.155 N., R.27 W. , 
Koochiching County, at bridge on State 
Porest Road, 11.5 miles northwest of 
Margie, Minn.

NEJsNEJs sec. 28, T.155 N. , R.27 W. , 
Koochiching County, at culvert on State 
Forest Road, 14.2 miles west of Big 
Palls, Minn.

NE'sSE's sec. 28, T.155 N. , R.27 W. , 
Koochiching County, at bridge on State 
Porest Road, 14.1 miles west of Big 
Palls, Minn.

SWuNWt sec. 6, T.65 N. , R.26 W. , 
Koochiching County, at culvert on State 
Highway 6, 3.5 miles southeast of Big 
Palls, Minn.

SENSE'S sec. 36, T.66 N. , R.27 W. , Itasca 
County, at culvert on State Highway 6, 
3.2 miles southeast of Big Falls, Minn.

NEJsNWt sec.l, T.154 N. , R.25 W. , 
Koochiching County, at double culvert 
on State Highway 6, at Big Falls, Minn.

SWuSE's sec. 16, T.152 N. , R.26 W. , 
Koochiching County, at culvert on State 
Forest Road, 6.9 miles northeast of 
Gemmell, Minn.

NWsSE's sec. 10, T.153 N. , R.26 W. , 
Koochiching County, at box culvert on 
U.S. Highway 71, at Margie, Minn.

SEJsSWu sec. 30, T.155 N. , R.26 W. , 
Koochiching County, at mouth, 10.6 
miles west of Big Palls, Minn.

SEINE'S sec. 28, T.155 N. , R.26 W. , 
Koochiching County, at culvert on 
County Highway 30, 8.2 miles west of 
Big Falls, Minn.

NEJsSEJs sec. 26, T.155 N. , R.26 W. , 
Koochiching County, at bridge on County 
Highway 30, 6.2 miles northwest of Big 
Palls, Minn.

NWWi; sec. 24, T.157 N. , R.25 W. , 
Koochiching County, at bridge on State 
Highway 1, at Lindford, Minn.

SE'cSWu sec. 19, T.67 N. , R.26 W. , 
Koochiching County, at U.S. Highway 71, 
6.6 miles northeast of Big Falls, Minn.

NWtSE's sec. 7, T.67 N. , R.26 W. , 
Koochiching County, at culvert on U.S. 
Highway 71, 8.9 miles northeast of 
Big Falls, Minn.

On line between sees. 4 and 9, T.69 N. , 
R.26 W. , Koochiching County, at bridge 
on County Highway 1, 5.5 miles west of 
Littlefork, Minn.

322

113

1970-71

1970-71

9-1-72

8-31-72

8-31-72

8-31-72

8-31-72

8-31-72

9-1-72

8-31-72

8-31-72

8-31-72

8-31-72

•8-31-72

8-31-72

8-31-72

8-31-72

"8-31-72

3.60

11.7

1.04

8.4i

0

.05

.14

1.23

7.74

8.09

1.00

33.0

695

6.42

2.02

18.4

* 1972 water year measurements other than those shown are listed under measurements made at low 
partial-record stations.

-flow
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Low-flow investigations in the Lake of the Woods basin
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During the period Aug. 28-30, 1972, a series of discharge measurements was made to study variations of 
base flow in the Lake of the Woods basin. In the two weeks preceding the measurement period, there were light 
rains on Aug. 15, 16, and again on Aug. 20, 21. Rainfall amounts varied from 0.1 to 0.2 inch for each storm. 
There was little or no increase in streamflow from these rains so flows measured should represent base flow.

Discharge measurements made in the Lake of the Woods basin, Minn., Aug. 28-30, 1972

Stream Tributary to Location
Drainage 

aree 
<sq ml)

Measured 
previously 
(water 
years)

Measurements

Date Discharge 
(cfs)

Black River

Tributary aitch

Black River

Black River 
tributary

Tributary ditch

Tributary ditch

Black River

West Pork Black 
River

Tributary ditch

West Pork Black 
River

Rainy River

Tributary ditch

Tributary ditch

Rapid River

Tributary ditch

Rainy River

Black River

Rainy River

Black River

Black River

Black River

Rainy River

Black River

West Pork 
Black River

Black River

Lake of the 
Woods

Rainy River

Rainy River

Rainy River

Rapid River

NE*;SE3i; sec. 2, T.157 N. , R.28 W. , 
Koochiching County, at culvert on State 
Forest Road, 15 miles southeast of 
Frontier, Minn.

NE^SE^ sec. 29, T.158 N. , R.27 W. , 
Koochiching County, at ditch 14 miles 
southeast of Frontier, Minn.

SVPuSVPs sec. 28, T.158 N. , R.27 W. , 
Koochiching County, at bridge on 
County Road 101, 11 miles south of 
Birchdale, Minn.

SVPuSE^ sec. 28, T.158 N. , R.27 W. , 
Koochiching County, at mouth 11.5 
miles south of Birchdale, Minn.

NE^NE^ sec. 27, T.158 N. , R.2? W. , 
Koochiching County, at culvert on 
County Road 101, 1§ miles east of 
Loman, Minn.

NESsNWV sec. 22, T.157 N. , R.25 W. , 
Koochiching County, at culvert on 
county road, 2.5 miles west of Lind- 
ford, Minn.

SVPuSE^ sec. 34, T.158 N. , R.25 W. , 
Koochiching County, on County Road 11, 
4.0 miles south by southwest of Loman, 
Minn.

SE^SE^ sec. 22, T.159 N. , R.27 W. , 
Koochiching County, at bridge on 
County Road 86, 4 miles south of 
Birchdale, Minn.

SEJsSEJs sec. 22, T.159 N. , R.27 W. , 
Koochiching County, 100 ft above 
bridge on County Road 86, 6 miles 
southwest of Manitou, Minn.

SE^SWi; sec. 3, T.158 N. , R.25 W. , 
Koochiching County, at bridge on 
County Highway 82, 1.6 miles northwest 
of Loman, Minn.

Lat 48°38'OV', long 93°54'47", sec. 36, 
T.160 N. , R.26 W. , Koochiching County, 
on left bank above Manitou Rapids, 3-5 
miles east of Manitou, and 4 miles 
west of Indus, Minn.

SEJsNWV sec. 8, T.160 N. , R.28 W. , 
Koochiching County, at culvert on 
State Highway 11, at Border, Minn.

NWVNWJi; sec. 7, T.160 N. , R.28 W. , 
Koochiching County, at culvert on 
State' Highway 11, 1 mile west of 
Border, Minn.

SE^NE^ sec. 24, T.157 N. , R.34 W. , Lake 
of the Woods County, at bridge on 
State Forest Road, 13.5 miles south of 
Paunce, Minn.

SVPuSVPu sec. 18, T.157 N. , R.33 W. , Lake 
of the Woods County, at culvert on 
State Forest Road, 12.5 miles south of 
Paunce, Minn.

255

118

19,400

1970-71

1969-71

1928-71?*

8-29-72

8-29-72

8-29-72

8-29-72

8-29-72

8-29-72

•8-29-72

8-29-72

8-29-72

*8-28-72

8-29-72

8-30-72

8-30-72

8-29-72

8-29-72

0

0

3-52

0

.28

0

9.00

.29

.81

7.96

14,000

0

0

1.36

.20

« 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.

Continuous-record gaging station.
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Discharge measurements made In the Lake of the Woods basin, Mlnn., Aug. 28-30, 1972—Continued

Stream Tributary to Location
Drainage 

area 
<sq mi)

Measured 
previously 
(water 
years)

Measurements

Date Discharge 
(c£s) '

Tributary ditch 
No. 2

Tributary ditch 
No. 3

Tributary ditch 
No. 4

Miller Creek

Rapid River

Chase Brook

Thompson Brook

Troy Creek

Christy Creek

Rapid River

North Branch 
Rapid River

North Branch 
Rapid River 
tributary

North Branch 
Rapid River

North Branch 
Rapid River

Kvalnes Creek

Tributary ditch 
No. 5

Rapid River

Rapid River

Rapid River

Rapid River

Rainy River

Rapid River

Chase Brook

Rapid River

Rapid River

Rainy River

Rapid River

North Branch 
Rapid River

Rapid River

Rapid River

North Branch 
Rapid River

Rapid River

NE3sNE3s sec. 21, 7.157 N. , R.33 W. , Lake 
of the Woods County, at ditch 10.2 
miles southwest of Carp, Minn.

SE3sSE3s sec. 13, T.157 N. , R.33 W. , Lake 
of the Woods County, at culvert on 
State Forest Road, 10 miles southwest 
of Carp, Minn.

NWuSWu sec. 16, T.157 N. , R.32 W. , Lake 
of the Woods County, at culvert on 
State Forest Road, 8.5 miles southwest 
of Carp, Minn.

SWWft; sec. 11, T.157 N. , R.32 W. , Lake 
of the Woods County, at culvert on 
State Forest Road, 6.3 miles southwest 
of Carp, Minn.

NEWft; sec. 11, T.157 N. , R.32 W. , Lake 
of the Woods County, 19 miles south of 
Pitt, Minn.

SWuSE^s sec.l, T.157 N. , R.32 W. , Lake of 
the Woods County, at culvert on State 
Forest Road, 4.8 miles southwest of 
Carp, Minn.

SE3sSE3s sec.l, T.157 N. , R.32 W. , Lake of 
the Woods County, at culvert on State 
Forest Road, 4.7 miles southwest of 
Carp, Minn.

NWWft; sec. 9, T.157 N., R.31 W. , Lake of 
the Woods County, at bridge on County 
Highway 1, 4.5 miles south of Carp, 
Minn.

SWuSWu sec. 11, T.158 N. , R.31 W. , Lake 
of the Woods County, at bridge on 
County Road 83, 2.3 miles east of 
Carp, Minn.

SWuSE3( sec. 2, T.158 N. , R.31 W. , Lake of 
the Woods County, 3.0 miles northeast 
of Carp, Minn.

NWWft; sec. 30, T.158 N. , R.33 W. \ Lake 
of the Woods County, at culvert on 
State Forest Road, 7.8 miles south of 
Faunce, Minn.

NE^sSEft; sec. 36, T.158 N. , R.34 W. , 'Lake 
of the Woods County, at double box 
culvert on State Forest Road, 9 miles 
south of Faunce, Minn.

SENSES* sec. 13, T.158 N. , R.33 W. , Lake 
of the Woods County, at bridge on 
State Forest Read, 4.2 miles west of 
Carp, Minn.

NWuSWu sec. 4, T.158 N. , R.31 W. , Lake of 
the Woods County, at bridge on County 
Highway 1, 12.7 miles southwest of 
Baudette, Mlnn.

SE^sSE^ sec. 32, T.159 N. , R.31 W. , Lake 
of the Woods County, at culvert on 
County Road 1, 12.5 miles north of 
Carp, Minn.

SE3nSE% sec.l, T.158 N. , R.31 W. , Lake of 
the Woods County, at culvert on County 
Road 83, 4 miles northeast of Carp, 
Minn.

1969-71

8-29-72

8-29-72

8-29-72

8-29-72

8-28-72

8-28-72

8-28-72

8-28-72

8-30-72

8-30-72

8-29-72

8-29-72

8-29-72

•8-30-72

8-29-72

8-30-72

• .11

.17

4.80

1.27

25.4

2.07

.85

2.60

.16

30.0

.37

.14

1.59

1.66

0

0

1972 water year measurements other than those shown are listed under measurement^ made at low-flow 
partial-record stations.



LOW-PLOW INVESTIGATIONS 

Discharge measurements made in the Lake of the Woods basin, Minn., Aug. 28-30, 1972—Continued
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Stream Tributary to Location
Drainage 

area 
(sq ml)

Measured 
previous!) 
(water 
year*)

Measurement*

Date Discharge 
(cfs)

Rapid River

Tributary ditch

Tributary ditch

East Pork Rapid 
River

East Pork Rapid 
River 
tributary

Bartons Creek

East Pork Rapid 
River

Rapid River

Silver Creek

Tributary ditch

Baudette River

Tributary ditch

Baudette River

West Pork 
Baudette 
River

Miller Creek

Winter Road 
River

Rainy River

Rapid River

Rapid River

Rapid River

East Pork 
Rapid River

East Pork 
Rapid River

Rapid River

Rainy River

Rainy River

Rainy River

Rainy River

Baudette River

Rainy River

Baudette River

Rainy River

Rainy River

Lat 48°32'10", long 94O33"»5", mk sec.l, 
T.158 N. , R.31 W. , Lake of the Woods 
County, at bridge on State Highway 72, 
and 12 miles south of Baudette, Minn.

NE»sSWs sec. 6, T.158 N. , R.30 W. , Lake of 
the Woods County, at bridge on County 
Highway 16, 4.8 miles northeast of 
Carp, Minn.

SEINE'S sec. 28, T.159 N. , R.30 W., Lake 
of the Woods County, at ditch 8 miles 
northeast of Carp, Minn.

SWsSE»c sec. 26, T.158 N. , R. 29 W. , 
Koochiching County, at culvert on 
State Forest Road, 14.5 miles south 
east of Carp, Minn.

NE»«SWs sec. 28, T.158 N. , R.29 W. , 
Koochiching County, at culvert on 
State Forest Road, 12.2 miles south 
east of Carp, Minn.

NE56NE»s sec', 36, T.159 N. , R.30 W. , Lake 
of the Woods County, on County Road 
100, 11 miles southwest of Frontier, 
Minn.

NEJsNEJi; sec. 19, T.160 N. , R.29 W. , 
Koochiching County, at Eidems Rapids, 
2.0 miles southeast of Clementson, 
Minn.

NE^SE* sec. 12, T.160 N. , R.30 W. , Lake 
of the Woods County, at bridge on 
State Highway 11, at Clementson, Minn.

SWsSE»G sec. 10, T.160 N. , R.30 W. , Lake 
of the Woods County, at bridge on 
County Road 9 1*, 2 miles west of 
Clementson, Minn.

NWHNWJt; sec. 7, T.160 N. , R.30 W. , Lake of 
the Woods County, at culvert on County 
Road 78, 1 mile southeast of Baudette, 
Minn.

NWJtSWs sec. 8, T.159 N. , R.31 W. , Lake of 
the Woods County, on County Road 77, 
7 miles northwest of Carp, Minn.

NE^NE* sec. 8, T.159 N. , R.31 W. , Lake of 
the Woods County, at ditch, 7-5 miles 
north of Carp, Minn.

On line between sees. 22 and 27, T.160 N. 
R.30 W. , Lake of the Woods County, at 
bridge on county road, 4 miles south 
west of Baudette, Minn.

NW^NWJt sec. 22, T.160 N. , R.31 W. , Lake 
of the Woods County, at bridge on 
County Road 77, 3.5 miles southwest of 
Baudette, Minn.

SWsSWs sec. 33, T.l6l N. , R.31 W. , Lake 
of the Woods County, at culvert on 
old State Highway 11, at Baudette, 
Minn.

NW^NW^ sec. 16, T.160 N. , R.33 W. , Lake 
of the Woods County, at bridge on 
County Road 4, 6 miles southeast of 
Williams, Minn.

543

2H7

853

957-71*

1970-71

1969-71

L969-71

8-30-72

8-30-72

8-29-72

8-29-72

8-29-72

8-29-72

•8-30-72

•8-30-72

8-30-72

8-29-72

8-30-72

8-30-72

•8-30-72

8-30-72

8-28-72

8-29-72

34.2

3.00

0

U.3t

0

0

7.5*

67.0

0

0

0

0

.004

0

0

.02

* 1972 water year measurements othei
partial-record stations. 

f Continuous-record gaging station.
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Discharge measurements made in the Lake of the Woods basin, Minn., Aug. 28-30, 1972—Continued

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 
(water 
years)

Measurements

Data Discharge 
(cfs)

Winter Road 
River

Peppermint 
Creek

Tributary ditch

Winter Road 
River

Wabanica Creek

Canfield Creek

Bostick Creek

Bostick Creek

South Branch 
Zipple Creek

Tomato Creek

County ditch 
No. 1

Willow Creek

Tributary ditch

Tributary ditch

County ditch 
No. 26

East Branch 
Warroad River

Rainy River

Winter Road 
River

Peppermint 
Creek

Rainy River

Rainy River

Bostick Creek

Lake of the 
Woods

Lake of the 
Woods

Lake of the 
Woods

County ditch 
• No. 1

West Branch 
Zipple Creek

Lake of the 
Woods

Lake of the 
Woods

Lake of the 
Woods

Lake of the 
Woods

Warroad River

NVPftSWu sec.l, T.160 N. , R. 32 W. , Lake of 
the Woods County, at bridge on County 
Road 76, 1.2 miles southeast of Pitt, 
Minn.

SE^NE^ sec. 21, T.160 N. , R.32 W. , Lake 
of the Woods County, at bridge on 
State Forest Road, 3.8 miles southwest 
of Pitt, Minn.

SENSE'S sec. 11, T.160 N. , R.32 W. , Lake 
of the Woods County, at bridge on 
County Highway 3, 2.5 miles southeast 
of Pitt, Minn.

SENSE'S sec. 36, T.161 N. , R.32 W. , Lake 
of the Woods County, at bridge on old 
State Highway 11, 4.5 miles west of 
Baudette, Minn.

SWuNVft; sec. 14, T.161 N. , R.32 W. , Lake 
of the Woods County, at culvert on 
county road, 3-2 miles northeast of 
Pitt, Minn.

NVftjSWs sec. 13, T.161 N. , R.33 W. , Lake 
of the Woods County, at bridge on 
County Road 96, 1.5 miles northwest of 
Graceton, Minn.

NVftjNVft; sec. 6, T.161 N. , R.32 W. , Lake of 
the Woods County, at bridge at County 
Highway 4, 4.2 miles north of Grace- 
ton, Minn.

SWsSWs sec. 28, T.162 N. , R.32 W. , Lake 
of the Woods County, at bridge on 
County Road 70, 7.1 miles northwest 
of Pitt, Minn.

SENSE'S sec. 22, T.162 N. , R.33 W. , Lake 
of the Woods County, at culverts on 
County Highway 12, 5.8 miles northeast 
of Williams, Minn.

HEINE'S sec. 3. T.161 N. , R.34 W. , Lake of 
the Woods County, at culvert on County 
Road 58, 3 miles northwest of Williams, 
Minn.

NEJ(NEJ( sec. 24, T.162 N. , R.34 W. , Lake 
of the Woods County, at triple box 
culvert on County Highway 2, 5.2 miles 
north of Williams, Minn.

SE^SWi; sec. 35, T. 163 N. , R.35 W. , Roseau 
County, at culvert on county road, 5.8 
miles northwest of Roosevelt, Minn.

SWaSWa sec. 3, T.162 N. , R.35 W. , Roseau 
County, at culvert on County Highway 
12, 5.2 miles northwest of Roosevelt, 
Minn.

SWaSEJs sec. 4, T.162 N. , R.35 W. , Roseau 
County, at culvert on County Highway 
12, 2.8 miles northeast of Swift, Minn.

SWaSEJs sec. 5, T.162 N. , R.35 W. , Roseau 
County, at culvert on county road, 2 
miles northeast of Swift, Minn.

NWuNWs sec. 35, T.l6l N. , R.35 W. , Roseau 
County, at bridge on State Forest Road, 
5.5 miles southwest of Roosevelt, Minn,

138 L969-71

1969-71

8-28-72

8-28-72

8-28-72

*8-28-72

8-28-72

8-29-72

8-29-72

8-29-72

8-29-72

8-29-72

*8-29-72

8-29-72

8-29-72

8-29-72

8-29-72

8-29-72

.01

0

0

.11

0

0

0

0

.27

.19

.43

0

0

0

0

0

* 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.
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Discharge measurements made in the Lake of the Woods basin, Minn., Aug. 28-30, 1972—Continued

Stream Tributary to Location
Drainage 

area 
(sq ml)

Measured 
previous!} 
(water 
years)

Measurements

Date
Discharge 

(cfs)

Bast Branch
Warroad River

East Branch
Warroad River

West Branch
Warroad River

West Branch
Warroad River

Bulldog Run

Warroad River

Warroad River

Warroad River

Warroad River

West Branch
Warroad
River

NW^NWi; sec. 2, T.161 N. , R.36 W. , Roseau
County, at culvert on County Highway
2, 4.1 miles southwest of Swift, Minn.

Lat 48°51'30", long 95ol8'40", in SE^SE^
sec. 8, T.162 N. , R.36 W. , Roseau
County, near right bank on piling at
upstream side of highway bridge, 2
miles upstream from mouth and 3 miles
south of Warroad.

SWuSWi; sec. 6, T.161 N. , R.36 W. , Roseau
County, at bridge on County Highway 2,
7.5 miles southwest of Swift, Minn.

Lat 48°52 I 00", long 95°21'20", in SEINE'S
sec. 12, T.162 N. , R.37 W. , Roseau
County, on downstream handrail of
bridge near center of span, 0.5 mile
upstream from Bulldog Run, and 2.5
miles south of Warroad.

Lat 48051'30n , long 95020'20", in SE\
sec. 7, T.162 N. , R.36 W. , Roseau
County, near right bank 5 ft down**
stream from culvert on county highway,
0.8 mile upstream from mouth, and 3
miles, south of Warroad.

102

110

14.2

1946-54
L966-71*

L946-71*

1946-51
1966-71*

8-30-72

8-30-72

8-30-72

8-30-72

8-30-72

.17

0

.04

.87

0

* 1972 water year measurements other than those shown are listed under measurements made at low-flow 
partial-record stations.
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Figure 3.— Map showing location of water-quality stations.
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04010500 PIGEON RIVER AT MIDDLE FALLS, NEAR GRAND PORTAGE, MINN.

(International gaging station) ' '

LOCATION.—Lat 48°00'44", long ag'Se'SS", in NiSj sec.24, T.64 N., R.6 E., Cook County, at gaging station on
right bank 400 ft upstream from Middle Falls, 2.5 miles upstream from Grand Portage Port of Entry, 3.5 miles
upstream from mouth, and 4.7 miles northeast of village of Grand Portage. 

DRAINAGE AREA.—600 sq mi.
PERIOD OF RECORD.—Water temperatures« October 1970 to September 1972. 
EXTREMES, current year: Water temperaturesi Maximum, 22°C Aug. 20; minimum, freezing point on many days during

winter period.
Period of record.—Water temperatures: Maximum, 22°C Aug. 20, 1972; minimum, freezing point on many days

during winter period.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 
(ONCE-DAILY MEASUREMENT AT ABOUT 0800)

:>A» ncr unv DEC JAN FEB IAB »p» H*Y JUN jut »uc SEP •

1 12.5 —— —— —— —— —— —— 1.0 15.0 —— 18.5 18.5
2 12.5 —— —— —— —— —— —— 1.5 16.0 —— 19.5 ——
3 12.5 —— —— —— —— —— —— 1.5 —— 15.5 16.5 ——

15.0 16.5 ——
17.0 —— 13.5

17.5 —— 14.5
17.5 15.5 13.5
17.5 15.5 13.0
17.5 15.5 ——
18.0 15.0 ——

11 3.0 —— —— —— —— —— —— 8.0 —— 17.0 16.5 14.5
12 7.5 —— —— —— —— —— —— 1.0 13.5 19.5 —— 15.0
13 7.0 —— —— —— —— —— —— —— 13.5 19.5 —— 15.5

20.0 18.0 13.5
20.0 17.5 13.5

15 —— —— —— —— —— —— —— 10.0 14.0 18.5 18.5 ——
17 —— 2.5 —— —— —— —— —— 11.5 —— 18.5 19.5 ——
18 —— 3.5 —— 0.0 —— —— —— 12.5 —— 18.5 21.0 12.5
19 —— 2.0 —— —— —— —— —— 13.5 16.0 19.0 —— 12.5
20 —— —— —— —— —— —— —— —— 14.5 20.5 21.0 14.0

21 —— —— —— —— —— —— 1.0 —— 15.5 19.5 22.0 ——
22 —— —— —— —— —— —— —— 15.5 16.0 18.5 17.5 9.5
23 —— —— —— —— 0.5 —— —— 16.0 15.0 —— 16.5 ——
?4 —— —— —— —— —— —— 1.0 16.0 —— 18.5 17.5 ——
25 —— —— —— —— —— —— i.o 17.0 —— 18.0 17.0 9.5

26 —— —— —— —— —— —— 1.0 17.5 18.5 17.5 —— 8.5
27 —— —— —— —— —— —— 1.9 —— 18.5 17.0 —— 8.0
28 —— —— —— —— —— 0.0 1.0 —— 18.5 18.0 19.0 8.5
29 —— —— 0.5 —— —— —— —— —— 18.5 19.0 18.5 8.5
33 —— —— —— —— —— —— —— 14.0 19.0 19.0 18.5 ——

19.5 20.5 ——

18.5

12.5
12.5
12.5

12.0

ID. 5
9.5

10.0
9.5

3.0
7.5
7.0
9.0
8.5

——

——

——

—— —— —— —— —— —— !.0
—— —— —— —— —— —— 1.5
—— —— —— —— —— —— 1.5

—— —— —— —— —— —— 3 .5

—— —— —— —— —— —— 5.0
—— —— —— —— —— —— 6 . 0

—— —— —— —— —— —— 8.0
——— ——— ——— ——— ——— ——— q.O

8.5

2.5 —— —— —— —— —— 11.5 
3.5 —— 0.0 —— —— —— 12.5
2.0 —— —— —— —— —— 13.5

0.5

15.0
16.0
——

16.5

16.5
17.0

——
17.0

——
13.5
13.5
14.5
15.0

16.0

18.5

<OTE: NU19ER 3F HISSING D4YS OF RECORD EXCEEOFO 20% OF YEAR
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04014500 BAPTISM RIVER NEAR BEAVER BAY, MINN.

LOCATION.—Lat 470 20'15", long 91°12'00", in SE»jNE!ij sec.15, T.56 N., R.7 W., Lake County, at gaging station on
right bank 30 ft upstream from bridge on U.S. Highway 61, 0.2 mile upstream from mouth, 4 miles northeast of
Silver Bay, and 7 miles northeast of village of Beaver Bay. 

DRAINAGE AREA.—140 sq mi.
PERIOD OF RECORD.—Water temperatures: October 1970 to September 1972. 
EXTREMES, current year.—Water temperatures: Maximum, 23.0°C June 8; minimum, freezing point on many days

during winter period.
Period of record.—Water temperaturea: Maximum, 23.0°C June 8, 1972; minimum, freezing point on many days

during winter period.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 
(ONCE-DAILY MEASUREMENT AT ABOUT 0800)

1
2
3
4
5

6
T
3
9

13

11 
12
13 
14
15

16
17 
I 8
19
20

21
22
23
24
25

?6
27
28
29
30
31

I™ 

M

13.0
10.5
13.5
10.5
11.5

10.3
——
10.3
9.0
9.0

9.0

9^3 
3« 0

7.0
13.3 
10.0
10.0
10.3

10.0
10.3
9.3
9.3
9.3

9.3
13.3
8.0
5.0
5.0
5.0

9.3

10.0

1.0
1.0
3.0
0.0
3.0

0.3
1.0
1.3
1.0
1.0

2.0
2.0 
2.0 
2.0
3.0

3.0 
2.0 
0.0
0.0
0.0

0.0
1.3
1.0
1.0
1.0

1.0
0.3
0.0
0.0
3.0

1.0

0.3 ——
0.0 ——
0.0 ——
0.0 ——
0.0 ——

3.3 ——
0.0 ——
0.0 ——
0.0 ——
0.0 ——

0.0 ——

0.0 ——

0.0

— —
— —

__ __
—— - —
—— ——

- —
— —

_ _

—— ——

— —

——
——

——
— —

__
—— ——

——
——

— —

—
—

—
—— 3.3

0.0

—— 0.0
1.0 0.0
—— 0.0

3.3
—— 0.0

—— 0.0
0.0

—— 0.0
—— 0.0
—— 0.0
—— 3.0

0.0
3.3
0.0
0.0
0.3

0.0
3.3
0.0
0.0
0.3

0.0
3.3 
0.0
«\ rt

0.0

0.5 
3.5
0.5 
3.5
0.5

0.3
0.0
0.5
2.3
3.0

4.0
3.0
3.0
3.0
3.0

1.0

2.0
2.3
2.0
4.0
5.0

4.0
4.0
6.0
6.0
10.0

8.0
10.3 
10.0 
10.0
10. 0 

10.5
13.5 
15.0
17.0
20.0

20.0
20.0
20.0
20.0
20.0

18.0
19.0
18.0
15.3
15.0 
16.0

12.0

16.0
16.0
22.0
20.0
20.0

19.5
21.0
23.0
18.0
15.0

13.0
13.0 
13.0 
14.0
15.0

15.0 
15.0 
14.0
16.0
17.0

16.0
16.0
17.0
18.0
18.0

16.0
15.5
14.5
21.0
21.5

17.0

18.5
15.5
14.5
14.0
17.5

18.5
19.0
16.0
15.5
15.0

18.5
19.5 
18.0 
19.5
19.5 

19.5
18.0 
18.5
19.5
20.0

19.5
18.3
18.5
19.0
19.5

19.0
18.5
16.5
19.5
20.0 
20.5

18.0

20.5
19.0
18.5
19.5
20.0

14.0
14.0
14.5
14.5
14. 5

15.0
15.0 
18.0 
16.0
15.5 

15.0
18.0 
17.5
20.0
20.0

20.0
20.0
20.0
19.5
18.5

19.0
23.0
20.5
20.5
23.0 
15.5

18.0

14.5
15.0
15.5
15.0
15.0

15.0
15.0
15.0
15.0
14.5

14.5
14.5 
14.0 
14.0
13.0

12.0
12.0 
12.0
12.0
11.0

12.0
12.0
11.0
11.0
10.5

10.5
9.0
8.0
7.5
7.0

12.5

•«9TE: DUMBER OF HISSING D»YS OF RECORO EXCEEDED 20* DF YE»R





214 STREAMS TRIBUTARY TO LAKE SUPERIOR : .: ;

040153SO LAKE SUPERIOR AT DULUTH, MINK.

LOCATION.—Lat 46°51'33", long 91°57'20", in HESj sec.35, T.51 H., .R.13 W;, St- Louis. County, at intake of City 
of Duluth Lakewood Pumping Plant, 3.8 miles northeast of the Leste* River an<3 ;iO miles northeast of Duluth 
post office.

WATER QUALITY DATA, WATER YEAR OCTOBER 1971 TO SEPTEMBER 197?

TEMPER 
ATURE 

DATE (OEG C)

OCT.
04...
04...
07...
12...
in...
25...

NOV.
01...
on...
09... '
is...
22...
29...

DEC.
06...
13...
1.1...
20...
27...

JAM.
03...
10...
17...
17...
24...
31...

FEB.
07...
14...
??...
2?...
28...

MAP.
06...
13...
20...
27...
27...

APP.
01...

13.0
13.0
10.0
11.1
11.0
10.6

10.0
6.0
6.1
6.7
6.7
4.4

4.4
3.9
4.0
3.3
2.8

3.3
2.*
<?.B
3.0
2.2
1.7

.6

.6

.6

.5

.6

.7

.6

.6

.6

.6

1.1

SPE 
CIFIC 

COLOR CON- 
TUR- (PLAT- DUCT- 
BIO- TNUM- ANCE 
ITY COBALT (MICRO- 
(JTU) UNITS) MHOS)

2
--

1
1
1
1

2
--
1
5
4
3

3
3
—
2
0

1
0
2

--
1
2

1
0
0

--
0

0
0
1
1

--

2

0
—
5
0
0
0

0
--
0
0
0
0

0
0
—
0
0

0
0
0
—
0
0

0
0
5

--
5

0
0
5
5
—

5

95
--
95
92
90
90

95
—
95
97
95
95

95
95
__
92
92

95
95
95
__
95
93

92
92
92
--
95

95
91
90
92
__

9?

BIO- ... 
CHEM- ALKA- 

DIS- ICAL LINITY HARD- . . 
SOLVED OXYGEN PH ' AS. NFSS 
OXYGEN DEMAND CAC03. (CAtMG) 
(MG/L) (MG/L) (UNITS) (MG/L) (MG/L)

10.3
--

12.0
10.7
10.9
10.8

11.0
-_

12.5
12.0
12.1
12.1

12.3
11.7

-_
12.4
13.0

12.6
12.8
12.7

__
13.0
13.1

13.4
13.2
13. b

--
13.6

13.4
14.9
14.1
13.6

__

13. b

.3
_.
.3
.4
.3
.2

.2
__
.0
.2
.2
.2

.2

.3
_
.0
.2

.2

.0

.2
_
.1
.1

.3

.3

.?.
__
.0

.2

.2

.2

.2
__

.2

8.1
__

7.9
7.9
8.0
8.1

S.P

7.8
.9.0
7.9
7.9

7.9
6.1
,._
7.9
7.9

7.9
7.9
7.9
__

7.9
8.0

7.8
7.9
7.9
-_
7.9

7.9
7.9
H.O
7.9
__

B.I

•44
--
44
43-'

44
43

43
_-
43
43
43
43

43
43
__
43
43

43
43
43
__
43
43

43
43
43
—
43

43
43
43
43
__

43

. 44 .__ •

. 4544.'

44 -
44 ' '

44.'.'.--

44
-44.

. 44
44

44
44
__
44
44

44
44
44
__
44
44

44
44
44
__
44

44
44
44
44
__

44

0.1 S- . 
SOtVEO DlS- 
CHLOr . SOlVED 
BIDE SULf ATE 
(C.L) (S04J 
(HG/L) (M6/L)

1 .3
__

M.6
1.3
•1.5
1.5

. U3.
-w

. 1.3 :
1.3
1.3
1.3

i.a
1.3__
1.3
1.2

1.3
1.3
1.3
__

1.3
1.3

1.3
1.3
1.3
—

1.3

1.3
1.3
1.3
1.3
—

1.3

,4.7
i --'
U.3
3.8
4.8
3.6

3.8
__

a. 9
4.1
3.S
5.0

4.3
3.4
__
3.6
4.3

4.3
3.6
3.0
__
3.8
3.4

3.8
3.4
3.8
-_

4.1

2.9
4.3
3.8
4.1
__

3.8



STREAMS TRIBUTARY TO LAKE SUPERIOR 

040153BO LAKE SUPERIOR AT DULUTH, MINN.—Continued

PERIOD OF RECORD.—Chmical analyses: August 1969 to current year.
REMARKS.—Son* analyses furnished by City of Duluth, Water, Gss, and Sewage Treatment Department and Hater 

Quality office, Environmental Protection Agency.

WATER QUALITY DATA* WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OATE

OCT.
04...
04...
07...
12...
IB...
25...

NOV.
01...
06...
09...
15...
22...
29...

DEC.
06...
13...
13...
20...
27...

JAN.
03...
10...
17...
17...
24...
31...

FEB.
07...
14...
22...
22...
26...

MAR.
06...
13...
20...
27...
27...

APR.
03...

IMME 
DIATE
CDLI-
FORM
(COL.
PER

100 ML)

1
—
2
1
0
1

128
—
11
10
20
5

15
0

_-
0
0

0
3
2
— .

1
0

1
0
1

--
0

1
2
7

16
™

12

TOTAL
NITRO
GEN
(N)

(MG/L)

..

._

._
__
__
__

._
.65
__
_.
..
._

--
._
__
_.
__

._
__
__
__
_.
_.

_.
_.
--

.ftl
_.

_.
_.
_.
__
_.

—

ORGANIC
NITRO
GEN
(N)

(MG/L)

._
_.
._
__
..
..

_.
.09
__
._
_-
..

_-
__
._
._
._

._

..

..

..
__
_.

..

..
__
.30
._

..

..

._

._
-_

—

DIS 
SOLVED

AMMONIA
NITRO
GEN
(N)

(MG/L)

._

..

..
__
._
._

_.
.19
__
_.
_.
_.

__
..

.05
__
__

..
-_
-_
.04
__
__

__
_.
-_
.08
__

„
._
._
__

.01

—

TOTAL 
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)

__
._
._
_-
..
_.

_.
.27

» "*""

__
_.

—
__
._
._
_.

..
__
__
_.
..
._

._
_.
.-

.38
..

._

..
__
..
.-

—

DIS 
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)

._

._

._
__
._
._

..
.38
__
__
.-
__

_.
_.
.35
._
._

__
._
..
.30
__
_.

__
_.
_.
.23
_.

..

._

..
__
.28

—

TOTAL
PHOS
PHORUS
(P)

(MG/L)

..
__
_.
-_
..
..

__
.14
_.
__
__
_.

-_
_.
.04
._
._

_.
._
_.
.05
_.
._

-_
__
..
.04
._

._
_.
._
._
.10

—

DIS- 
SOL-
VED-
PHOS-

PHDRUS
(P)

(MG/L)

__
._
__
__
._
__

_.
.11
_.
_.
_.
__

_.
„

.13
..
._

..
__
..
.02
_.
_.

_.
..
..
.04
_.

._

..

._
__
.10

—

DIS_
SOLVED
AMMONIA
(NH4)
(MG/L)

_.
_.
..
._
._
..

._
.23
..
..
._
._

__
„

.06
_.
_.

..

._
__
.05
..
..

—
..
--
.10
..

__
._
_.
__

.01

—

METHY- 
LENE
BLUE
ACTIVE
SUB

STANCE
(MG/L)

__
__
__
..
__
__

__
.00
._
._
..
._

._
__
.00
__
._

..

._

._
.00
._
._

__
._
..
._
_.

__
__
._
_.
.00

—



STREAMS TRIBUTARY TO LAKE SUPERIOR

04015380 LAKE SUPERIOR AT DULUTH, HIHH.—Continued 

WATEB OUALITY DAT*. <vATE* YEAR OCTOBER 1971 TO SFPTEM8EO 1972

OIS-
SOLVtD 

SULF4TF 
(SOO) PF
(MG/L> 100

IMME- 
OIATE 
COL I- 

FORM 
(COL.

DIS- 
SOIVEO 
SODIUM

(MA)

015- 
SOLVED 

PO- 
TAS- 
SIUM 
(K)

OIS- 
SOLVED 
FLUO-

*If>E
<F>

TOTAL 
NITflO-
GEH
(M)

OIS- 
SOLVED

OOGANIC AMMONIA 
NITRO- 
GEN 
IN>

NITRO- 
SEN 
(N>

OIS-
SOLVED

NITRITE
(N)

<MG/L> <MG/L> <MG/L> <MG/L>
APR.
lo...-
17...
?O...

MAY
01...
Ob...
09...
IS...
?2. ..
30...
JUNE
OS...
12...
19...
26...
JULY
05...
10...
10...
17...
20...

AUG.
08...
10...

21!!!
?8. ..

SEP.
OS...
11...
18...
18...
25...

3.6
5.6
4.3

0.0
--
__

4.7
4.3
4.1

4.2
4.1
4.3
4.1

3."
4.3
--
3.4
5.4

5.6
3.8

4.3
4.5

5.0
4.3
4.1
—

4.3

1
18
21

11
-_
__
10
0

54

1
--
0
1

1
2

--
2

17

g
5

57
45

10
15
18
__
95

DATE

APR.

10...
17...
34... 

MAY
01...
06...
09...
IS...
22...
30... 

JUNE
OS...
12...
19...

JULY 
05... 
10... 
10... 
17... 
24...
AUG.
08... 
14... 
14... 
21...
28...

SEP.
05...
11...

.31 .00 .07 
.7 .] .41 .09 .02

.37 .09 .01 .00

.4 .1 .37 .10 .04 .00

.27 .04 .0* .00

DIS 
SOLVED 

NITRATE

(MG/L>

TOTAL 
KJEL-
OAHL
NITRO 
GEN 
(Ml 

(MG/L>

DIS 
SOLVED 

NITRITE 
PLUS 

NITRATE 
(N> 

(MG/L>

TOTAL 
PHOS 
PHORUS 
(P> 

(MG/L>

OIS- 
SOL- 
VEO- 
PHOS- 
PMORUS 
(P> 

(MG/L)

DIS_ 
SOLVED
AMMONIA
<NH4) 
IMG/L>

DIS_ 
SOLVED 

NITRATE 
IN03> 
(MG/LI

DIS_ 
SOLVED 

NITRITE 
(N02I 
IM6/LI

METMV- 
LENE 
SLUE 
ACTIVE 
SUB 

STANCE 
(MO/LI

.01

.11
.30 
.30

.22 

.39
.04 
.02

.09 

.03
.00 
.00

.27 .10 .27 .01 .01 1.2

.23 .14 .23 .07 .11 .05 1.0 .0

18.. .19 .08 .19 .03 .OS .SO .0



STREAMS TRIBUTARY TO LAKE SUPERIOR

04015380 LAKE SUPERIOR AT DOLUTH, MIMJ.—Continued 

WATER QUALITY DATA, WATER YEAR OCTOflFP 1971 TO SFPTE"BF_R 1972

SPE 
CIFIC, 

COLOK CON- 
TU»- (PI.AT- OUCT- 

TEMPF.P- HID- INUM- ANCF. 
ATURF. 1TV CO*ALT . (MIC«0- 

OATE <DE6 C) (JTU) UNITS) MHOS)

APR.
10...
17...
24...

MAY
01...
06...
09...
IS...
23...
30...

JUNt
OS...
12...
19...
26...
JULY
OS...
10...
10...
17...
24. ..

AUG.
OS...
14...
14...
21...
28...

SEP.
OS...
11...
IB...
IB...
25...

1.7
.6
.6

.6
1.0
1.0
.6
.6
.6

1.1
?.2
3.9
4.0

4.4
4.4
*.4
6.0
6.0

10.6
12.2
12.2
11.1
12.8

8.3
6.1
7.B
B.S
8.0

1
3
?

2
--
--
2
2
2

2
1
?
1

2
1

--
2
1

3
2

--
3
3

2
2
3

--
3

0
0
3

S
--
--
0
0
0

. 0
0
0

<5
„
0

»0
--
0

<s
.0
5

<•-
5
5

5
0
0

--
—

9?
90
91

9?
--
--
90
8P
90

90
8B
92
92

90
90
__
90
90

98
92
--
95
92

9?
9S
92
-_
—

DIS 
SOLVED 
OXYGEN 
(MG/L)

13.7
13.4
13.9

13.4
--
--

13.4
13. 5
10.4

13. S
13.3
13.3
13.3

13.3
13.2

--
13.2
12.0

11.1
11.0

--
11.1
10.3

11.9
12.2
11. y

--
11.9

BIO- OIS-
CHE«- ALKA- SOLVED 
IC«L UNITY HARD- CHLO- 

OXYREN PH AS NESS RIDE
DEMAND CAC03 (CA.Mt,) (CD 
(MG/L) (UNITS) «MG/L) (MG/L) (MG/L)

.1
n

.3

.2
—
--
.1
.4
.2

.2

.2

.2

.1

.1

.2
—
.3
.2

.3

.1
--
.2
.3

.2

.2

.2
--
.0

7.9
7.9
fl.l

8.0
--
--

7.8
7.9
8.0

7.9
8.0
H.O
8.0

8.0
8.0
--

8.0
8.0

7.9
7.9
--

rt.O
7.9

7.0
8.0
7.9
--

7.9

43
43
43

4 j
--
--
43
43
43

43
43
43
43

43
43
--
43
43

43
43
--
43
43

43
43
43
--
43

44
44
44

44
--
--
44
44
44

44
43
44
44

44
44
--
44
43

44
44
--

44
44

44
44
44
--

44

1.3
1.3
1.3

--
--
«
.0

1.3
1.3

1.3
1.0
1.3
1.3

l.S
1.3
--
1.3
l.S

1.3
1.3
~
1.3
l.S

l.S
l.S
l.S
~
l.S



218 RED RIVER OF THE NORTH BASIN

05033800 CAMPBELL CREEK NEAR DETROIT LAKES, MINN.

LOCATION.—Lat 46°53'29", long 95°51'57", on line between sec.4, T.139 N., R.41 W., and sec.33, T.140 N.,
R.41 W., Backer County, on upstream side of culvert on county road 5 miles north of city of Detroit Lakes. 

PERIOD OF RECORD.—Chemical analyses: July 1969 to April 1972 (discontinued).

WATER DUALITY DATA, WATER YEAR OCTOBFR 1971 TO SEPTEMBER 1972

DATE

JAN.
10...

APR.
in...

OATF

JAN.
10...

APR.
IS...

DIS
CHARGE
(CFS)

.15

35

DIS
SOLVED

NITRITF
(N)

(MG/L)

.00

.01

TEMPFP-
ATURE
(DEG C)

.0

2.5

DIS
SOLVED

NITPATE
(N)

(MG/L)

.Oft

.59

PH

(UNITS)

7.6

7.5

TOTAL
KJEL-
OAHL
NITRO
GEN
(M)

(MG/L)

--

.47

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

1120

384

DIS
SOLVED

MITRITE
PLUS

NITRATE
(N)

(MG/L)

.Oft

.60

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

780

266

DIS
SOLVED
ORTHO
PHOS
PHATE
(P04)
("G/L>

,0<>

.00

DIS 
SOLVED
SOLIDS
(TONS
PER
DAY)

.32

25.5

TOTAL
PHOS
PHORUS
(P)

(MG/L)

.02

.Oft

DIS 
SOLVED
SOLIOS
(TONS
PER
AC-FT)

1.06

.36

DIS
SOLVED
ORTHO.
PHOS
PHORUS
(P)

(MG/L)

.02

.00

TOTAL
NITRO
GEN
(N)

(MG/L)

__

1.1

DIS_
SOLVED

AMMONIA
(NH4)
(MG/L)

1.3

.08

ORGANIC
NITRO
GEN
(N)

(MG/L)

._

.41

DIS_
SOLVED

NITRATE
(N03)
(MG/L)

--

2.6

DIS 
SOLVED 

AMMONIA
NITRO
GEN
(N)

(MG/L)

1.0

.06

DIS
SOLVED

NITRITE
(N02)
(MG/L)

--

.0



RED RIVER OF THE NORTH BASIN 21 

05033610 FLOYD LAKE OUTLET NEAR DETROIT LAKES, MINN.

LOCATION.--Lat 46°52'42", long 95°50'23", in SE%SE^ sec.3, T.139 N., R.41 W., Becker County, on upstream side
of culvert on County Highway 21, 3.7 miles northeast of city of Detroit Lakes. 

PERIOD OF RECORD.—Chemical analyses: December 1969 to April 1972 (discontinued).

WATER QUALITY DATA, WATER YEAR OCTOBER I'm TO SEPTEMBER 197?

DATE

JAN.
10...

APR.
IB...

DATE

JAN.
10...

APR.
18...

DIS
CHARGE
(CFS)

6.8

29

DIS
SOLVED

NITRITE
(N)

(MG/L)

.00

.01

TEMPER
ATURE
(OEG C)

1.0

5.0

DIS
SOLVED

NITRATE
(N)

(MG/L)

.1*

.47

PH

(UNITS)

8.0

7.6

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)

--

.70

SPE 
CIFIC 
CON
DUCT
ANCE
(MICRO-
MHOS)

470

404

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)

.14

.4*

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

310

272

DIS
SOLVED
ORTHO
PHOS
PHATE
(P04)
(MG/L)

.00

.00

DIS 
SOLVED
SOLIDS
(TONS
PER
DAY)

S.73

21.4

TOTAL
PHOS
PHORUS
(P)

(MG/L)

.01

.06

DIS 
SOLVED
SOLIDS
(TONS
PER

AC-FT)

.42

.37

DIS
SOLVED
ORTHO.
PHOS
PHORUS
(P)

(MG/L)

.00

.00

TOTAL
NITRO
GEN
(N)

(MG/L)

__

1.2

OIS_
SOLVED

AMMONIA
(NH4)
(MG/L)

.19

.22

ORGANIC
NITRO
GEN
(N)

(MG/L)

__

.53

DIS_
SOLVED

NITRATE
(N03)
(MG/L)

--

2.1

DIS 
SOLVED 

AMMONIA
NITRO
GEN
(N)

(MG/L)

.15

.17

DIS_
SOLVED

NITRITE
(N02)
(MG/L)

--

.0



220 RED RIVER OF THE NORTH BASIN 

05039100 PELICAN RIVER AT LAKE HELISSA OUTLET NEAR DETROIT LAKES, HUH.

LOCATION.—Lat 46°43'50", long 95O53'40", in NH% sec.32, T.13S N., R.41 N., Becker County, at gaging station on 
left bank 50 ft downstream from Lake Helissa, 400 ft upstream from culvert on county road and 6 milea 
southwest of city of Detroit Lakes.

PERIOD OF RECORD.—Chemical analyses: August 196S to June 1972 (discontinued).

WATER QUALITY DATA. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATF

OCT.
38...

JAN.
11...

FEB.
09...

MAR.
14...

APR.
18...

MAY
23...

JUNE
38...

O*TF

OCT.
2«...

JAN.
11...

FEB.
09...

MAR.
14...

APR.
18...

MAY
33...

JUNK
3«...

DIS
CHARGE
(CFS)

65

50

40

35

103

133

47

DIS
SOLVED

NITRITE
(N)

(MG/L)

.00

.00

.00

.00

.00

.00

.00

TEMPER
ATURE
(DEG C)

7.5

1.0

1.0

1.5

S.O

19.0

24.0

DIS
SOLVED

NITR«TF
<N>

(MG/L)

.00

.03

.01

.13

.07

.01

.03

PM

(UNITS)

8.3

8.2

8.3

8.0

8.2

8.1

8,7

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(Mfi/L>

--

_-

.BO

.76

.43

.93

1.2

SPE 
CIFIC 
CON
DUCT
ANCE
(MICRO-
MHOS)

397

444

470

468

393

419

404

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)

.02

.03

.01

.13

.07

.01

.03

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

334

36S

364

264

236

250

260

DIS
SOLVED
ORTHO
PHOS
PHATE
(P04)
(MG/L)

.03

.00

.03

.00

.03

.03

.00

DIS 
SOLVED
SOLIDS
(TONS
PER
DAY)

39.3

36.6

28.7

25.1

65.6

89.8

33.1

TOTAL
PHOS
PHORUS
(P>

(MG/L)

.07

.01

.05

.03

.02

.05

.04

DIS 
SOLVED
SOLIDS
(TONS
PER
AC-FT)

.30

.36

.36

.36

.32

.34

.35

DIS
SOLVED
ORTHO.
PHOS
PHORUS
<P>

(MG/L)

.01

.00

.01

;oo
.01

.01

.00

TOTAL
NITRO
GEN
(N)

<MG/L>

__

..

.81

.89

.50

.94

1.2

OIS_
SOLVED

AMMONIA
(NH4)
(MG/L)

.06

.13

.03

.05

.05

.45

.19

ORGANIC
NITRO
GEN
(N)

(MG/L)

__

._

.78

.72

.39

.58

1.1

DIS_
SOLVED

NITRATE
(N03>
(MG/L)

—

—

—

.60

.30

.00

.10

DIS 
SOLVED 

AMMONIA
NITRO
GEN
(N)

(MG/L)

.05

.10

.02

.04

.04

.35

.15

DIS_
SOLVED

NITRITE
(N02>
(MG/L)

—

~

.0

.0

.0

.0

.0





RED RIVER OF THE NORTH BASIN 

05082200 RED LAKE RIVER AT EAST GRAND FORKS, MINN.

LOCATION.—Lat 47°55'24", long 97°00'59", in SW^SW^ sec.l, T.151 N., R.50 W., Polk County, at bridge on State 
Highway 220 at south edge of East Grand Forks and 0.2 mile upstream front mouth.

w«TE<? QUALITY DATA. *-ATFP YtAR OCTOBFP 1«71 TO SFPTEMRE9 1972

DATE

OCT.
13...
13...

NOV.
If-...
16...

DEC.
15...
IS...

FEB.
01...
01...
01...
29...
29...

MAR.
2ft...
38...

MAY
02...
02...

JUNE
06...
07...

OIS-
CHAHGF
(CFS)

16HO
16«0

--
4270

1000
1000

908
40

--
880
aeo

—
4SI10

--
4400

2150
—

OIS- 
SOLVFD 
CAL-
CIUM
(C4>

(MG/L)

S9
—

69
—

66
--

--
—

53
49
—

32
—

4?
--

—
53

DATE

NOV.
16...

FEB.
01...

MAR.
28...

nis- 
SOLVt'O 
•W-,- 
ME-
SHJM
(MO)

(MG/U)

?3
--

2B
--

22
--

--
-_

17
17
—

11
--

16
--

--
20

DIS
SOLVED
ARSENIC

(AS)
(UG/L)

1

P

10

n i c-

SOQIUM
(MA)

<Mf,/L)

.-
--

6.1
—

--
—

—
-.

4.3
—
—

3.H
—

—
—

—
—

DIS
SOLVED
HERYL-
LIUM
(BE)

(U6/L)

0

n

0

UIS-

SUI.FATF
(<;ot>
(Mli/L)

69
--

100
—

43
—

—
--

1H
IS

-.

23
--

48
--

--

40

nis-
SOLVED
BO^ON

(8)
(UG/L)

70

70

70

OIS- 
SOLVFT

KIOF
(Cl )
(MO/L)

3.1
—

3. If
--

4.6
..

--
_

3.4
3.?
—

4.2

2.9
--

—
?.4

DIS-

SOLVFD
CAO-
M I ».IM
(CD)

<Ufi/L>

0

1

8

DIS 
SOLVED

•>inr
(F)

(MG/L)

__
—

.a--
—
_.
—
__
.2
—
_-

,d
—

—
-.

--
—

DIS
SOLVED
CHKO-
MIUM
(CR)

(UG/L)

--

0

0

nis-
SOLVFO

GA'-iESE
(MN)

(UG/L)

—
--

20
--

--
--

—
.-
10
--
--

40
--

--
--

--
—

DIS
SOLVED
COPPER
(CO)

(UG/L)

79

5

30

nis-
SOLVED 

AMMONIA

r,EN
(H>

(«r,/L)

.15
--

.33
—

.?7
--

--
—
.12
.13
--

.74
--

.15
--

--
.04

nis-
SOLVEO
LEAD
(P8)

(UG/L)

0

7

8

DIS 
SOLVED 

NITWITE

NITPATE
(N)

(MG/L)

.15
--

.37
--

.05
--

--
_-

.13

.11
--

.91
--

.05
--

--
.07

TOTAL

PHORUS
(P)

(MG/L)

.IS
--

.20
--

.10
--

—
..

.10

.01
--

.23
--

.11
--

--
.02



RED RIVER OF THE NORTH BASIN 

05082200 RED LAKE RIVER AT EAST GRAND FORKS, MINN. —Continued

DRAINAGE AREA.— 5,655 »q ni, approximately. 
PERIOD OF RECORD. — Chemical analyaea: Auguat 1969 to June 1972 (discontinued) .

WATER QUALITY DATA. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1973

01 S- SPE- 
SOLVEO OIS- SODIUM CIFIC 

DIS_ SOLIDS SOLVED AD- CON- 
SOLVED (RESI- SOLIDS HARD- SORP- DUCT- DIS-

DATE

OCT.
13...
13...

NDV.
16...
16...

DEC.
15...
15...

FEB.
01...
01...
01...
29...
29...

MAR.
28...
28...

MAY
0?...
0?...

JUNE
06...
07...

AMMONIA
(NH4)
(MG/L)

.19
--

.43
--

.35
--

--
_-

.15

.17
--

.95
--

.19
--

-.
.05

DUE AT
180 C)
(MG/L)

358
«

386
--

3?8
—

--
-.

248
242
--

192
--

252
--

-_
306

(TONS NE
PER (CA

SS TI
,HG) PAT

AC-FT) (MG/L)

.49
-_

.53
-_

.45
--

--
__
.34
.33
-_

.26
--

.34
--

__
.42

DIS-
SOLVEO
MOLYB
DENUM
(MD)

DATE (UG/L)

NOV
16

FEB
01

MAR
28

^
... 0
.

9
.

1

240
-_

280
-_

260
-_

-_
__

200
190
__

130
__

i«o
--

__
2in

DIS
SOLVED
NICKEL
(NI)

(UG/L)

51

9

80

ON TEMPER- AN(
ID ATURE (Mil

:E i:RO- >H SOLVED
OXYGEN

(DEG C) MHOS) (UNITS) (MG/L)

8.3
8.3

.2 .0
.0

.0
__

_-
__
.1 .0

.0
__

.1 .0
.0

13.8
13.8

22.5
22.0

DIS- DIS
SOLVED SOLVED
SILVER 7INC
(AG) (ZN)

(UR/L) (UG/L)

60

1 10

1 100

__
470

—
510

477
460

--
380
399
37S
360

27S
260

361
370

430
411

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

6

10

0

_.
7.S 9.0

—
7.9 12.9

-._
7.6 11.8

._
7.1 12.0
__
-_

6.9 11.9

-_
6.7 10.2

._
8.4 7.1

8.3 7.6
—

DIS
SOLVED

MERCURY
(HG)

(UG/L)

.2

.3

2.6

BIO- FECAL 
CHEM- CDLI- 
ICAL FORM

OXYGEN (COL.
DEMAND PER
(MG/L) 100 ML)

1.9
285

2.0
550

2.8
35

1.5
679

__
1.1

632

4.0
22

__
160

45
-~



224 LAKE OF THE WOODS BASIN

05124480 KAHISHIWI RIVER HEAR ELY, NXMM. 

(Bydrologlc bench-mark ftatlon)

LOCATION.—Lat 47'55'22", long 91»32'06", in SB% aec.24, T.63 H., R.10 M., Lake County, at gaging station, on
left bank upatream from raplda, 2 mile* upatream from South Kawiahiwi River, 2.2 milea aouthweat of Fernberg
Lookout Tower and 14 milea aaat of Sly. 

DRAINAGE AREA.—253 aq mi. 
PERIOD OF RECORD.—Chemical analyaaat October 1967 to currant year.

Hater temperatures: July 1966 to currant year. 
EXTREMES, Current year.—Hater temparaturaai Maximum, 21.5*C June 26 to July 4, Aug. 1-7} minimum, freezing

point Dec. 15 to Jan. 25. 
EXTREMES, Period of record.—Hater temparaturaai Maximum 24*C July 24, 25, 1966, Sept. 5, 6, 1971) minimum,

freezing point on many daya during winter period. 
REMARKS.—Recorder stopped Apr. 18 to June 6, range in temperature, 1.5*C to 21*C.

WATEP DUALITY PATA. HATER YEAR OCTOBER 1971 TO SEPTEMBER 1973

OCT.
13... 

JAN.

ots-
CMARGE
(CFS)

OIS-
SOLVEO
SILICA
(SI02)
(MG/L)

DIS
SOLVED

I "ON
(FE)

<UG/L)

DIS
SOLVED
MAN-

<UNFSE
<MN)

<UG/L)

OIS-
soLveo
CAL
CIUM
rCA>

fMG/L)

DIS 
SOLVED
MAG
NE
SIUM
(MR)

(MG/L)

OIS-
SOLVEO
SOOIUM
(NA>

(MG/L)

DIS 
SOLVED
PO
TAS
SIUM
(K)

(MG/L)

eic*R-
60NATE
(HC03)
(MG/L)

CAR
BONATE
(C03)
(M6/L)

3.H 

5.7 4.A 

3.3

1.2 

1.7 

1.2

.9

1.2 

1.0

OATF

OCT. 
13...

J«N. 
20...

AUG.

ALKA
LINITY

AS

CAC03
(MP/L)

DIS
SOLVED

SULFATE
(S04|
(MG/L)

DIS
SOLVED
CHLO
RIDE
<CL)
(M'i/L)

DIS
SOLVED
FLUO-
PIOE
<F)

(«r./D

OIS-
soLven
MTRITE

PLUS
NITRATE

<N>
<MG/L>

TOTAL
PHOS
PHORUS
(P>

(M6/L)

OIS-
SOLVEO
BORON

(rt)
(UG/L)

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MO/L)

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

.3 .0.1

.? .0*4

.1 .0?

.01 

.02

SO 

80 

50

?3 9.26

28 15.6

22 49.1

DIS 
SOLVED 
SOLIDS 
(TOMS
Pf«

HARD 
NESS 
(CA,«<G)

AC-FT) (MG/L)

NON-
CAR-

HOMATE
H4PD-
NF.SS

SOU III"
AO-

SORP-
TIOM PERCENT TEMPE»- 

ATURF.

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO-

PH

COLOR 
(PLAT 
INUM- 
COBALT

<OEG C) MHOS) (UNITS) UNITS)

10. 5

.0

21.0

30 

36 

?9

6.5 

6.S 

6.0

SO 

70 

SO



LAKE OP THE WOODS BASIN

0512M80 KAWISHIWI RIVER NEAR ELY,. MINN.--Continued 

(Hydrologic bench-mark station)

TEMPERATURE (°C) OP WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 
(WATER-STAGE RECORDER WITH TEMPERATURE ATTACHMENT)

OCTOBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
1>;

16
17
IP
19
20

21
22
23
24
75

26
77
28
29
30
31

MONTH

DAY

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
lo
20

21
22
23
24-
25

7f
27
28
29
30 
31

MONTH

VFAR

MAX

13. E
13.5
I?. 5
13.5
13.5

13.5
13.0
13.0
17.0
11. r

11. 0
11.0
10.5
10.5
10. 0

10.0
10.0
O.5
9.5
°' r

9.5
0.5
°.f
0.0

9.0

9.O
9.0
o.O
o.O
c .O

P. 5

13.1

MAX

1.0 
1.0
l.f
1 .0
l.c

1.0

l.O
l.o
l.O
1.0

1.01 .'
1.5
1 .s
1 .*

1.5
1.5
——
——
——

——
——
——
——
——

——
——
——
——
——

——

71 .1

MIN

13.5
13.5
13.5
13.5
13. r

13.0
13.0
12.0
11.5
11.0

11. 0
' 10.5

10. f
10.0
10. 0

10. 0
o.S
9.5
9.5
*>•'

9.5
r'.fc
9.0-
9.0
9.r

o.O
O.O
o.O
O.O
f .t.
o.O

P.O

AP»Tl

MIN

1.0 
1 .0
r.o
1.0
.1.0

1.0
1 .0
1.0
1.0
1.0

1 .0
1 .0
1 .1
1 . «•
l.f.
1 .?
1.5
——
——
——

——
——
-. —
——
——

___
— —
——
___
——

——

o.c.

NOVEMBER

MAX

8.0
7.0
6.5
6.0
c «?

5.5
4.5
3.5
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
2.0
2.0
7.0
7.0

7.0
.5
.5
.f,
•!•

, f
.5
.0
.0
.0

—

f .0

"AX

——

——
— —
——

——
——
——
———

_ _
_ ——
——
——
——

__
——
——
——
——

———
——
——
——
——

_ __
———
——
——
——

——

MIN

7.0
6.5
6.0
5.5
*" 5

4.5
3.5
3.0
3.0
3.0

2.0
3.0
3.0
3.0
3.0

2.0
2.0
2.0 "
?.o
2.0

1.5
\. T,
1.5
1.5
1.5

. 1.5
1.0
1.0
1.0
1.0
——

1.0

MAY

«!N

——

——
—— _
——

__
——
——
——
——

__
——
——
——
——

__
——
——
——
——

__
——
——
——
——

__
——
——
——
——

——

DECFMPER

MAX

l.O
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
0.5

0.5
0.5
0.'.
0.5
0.5

0.0
0.0O'.O

0.0
0.0

0.0
0.0
0.0
o.o
O.r

0.0
0.0
0.0
O.b
0.0
O.o

1.0

MAX

—

_ —
—

71.0
'1.0
71 .0
71.0
21. U

71.0
71.0
71.0
" ,0

71.0

70.5
20. e-
70. *
2C.O
?n.o

70.0
70.5
7O. 1
70.5
71 .0

71.1
21.5
?l. r.
21. f
71.6

71.5

MIN

1.0
1.0
1.0
lie
1.0

1.0
1.0
1.0
0.5
0.5

0.5
0.5
0.5
0.5
0.0

0.0"

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
o.o
0.0
0.1!

0.0
0.0

0.0

JUNT

MIN

——

__
—— .
——

n.o
71.0
71.0
21.0
21.0

; i.o
21. n
71.0
71.0
20.5

ro.5,
70.5
7-0.0
70.0
?0.0

70.0
70.0
r o . 5
r-o.r
70. *

71 .0
21.5
Z1.5
71. f
r-i.5

70. n

JANUARY FERHUASY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

o.o
0.0
0.0
0.0
0.0

0.0
0.0
0.0
o.o
0.0

0.5
0.5
0.5
0.?o. e.
0.5

0.5

MAX

71.E
21.5 
21. e
21.5
71.0

71.0
71 .0
21.0
71.0
21.0

71.0
21.0
?1 .r
?\ .(<
71.0

•>\.f
?1 .1
?1 •<"
ri.o
71.0

71. n
21.0
71.0
71.0
71 .0

?1.C
71 .0
21 .0
71.0

'1.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
o.c
0.0

0.0
0.0
0.0
0.0
0.0

o.o
0.0
0.0
o.o
0.0

0.0o.«.
o.r.
U.5
n.S
c-.?.

O.C

JULY

"IN

21. f 
71. «
"1.0
71. r>

n.o
21.0
; i .c
71.0
21.0

n.o
71.0
71 .0
n.o
71 .0

; i . o
71. &
ri.r.
I'l.O
21.0

21.o
21.0
51.0
7 l.C
71.0

71 .0
71 .0
il.O
71.0
1-1 .0
?l .C 

21.0

MAX

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
C.5

0.5
0.5
0.5
l.O
1.0

l.O
l.O
l.O
l.O
1.0

l.O
1.0
1.0
1.0
1.5

1.*
l.E
1.5
1.5
——
——

1.*

MIN

0.5
0.5
0.5
0.5
0.5

0.5
0.5
O.b
0.5
0.5

0.5
0.5
0.5
0.5
1.0

1.0
1 .0
1.0
l.O
1.0

1.0
I.O
1.0
l.O
1.0

I."
1.5
1.5
1 .5
——
——

0.5

AUGUST

MAX

71. E

71.'
n .f
21.5

71.5
21.5
21.0
21.0
71 .0

70. f
21.0
'1 .0
21.0
71.0

21.0
20. e.
£ n .5
21.0
71.0

21.0
21.0
21 .C
?1 .0
71.0

71.0
70. T
20.0
19.5
19.5
10. '

71.1

MIN

21. 5 
71. c
?1 .5
21.1

71 .1
71.0
71.0
71.0
20. c

21. •>
2P.5
71.0
71.0
21.0

2 r .r

7(< . rj
"O.^

70.5
71.0

?1.0
71.0
71.0
n.o
21.0

?0.5
?n.o
19.5
1°.^
19.?
19. f

10.5

MARCH

MAX

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.0
l.O
1.0

1.0
l.O
l.O
1.0
1.0

l.O
l.O
1.0
l.O
1.0

1.0
1.0
1.0
1.0
1.0
1.0

l.<

MIN

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
l.O

1.0
1.0
1.0
1.0
l.O
1.0

1.0

SEPTEMBER

•"AX

19.5
19.0

19!o
19.0

1R.5
le.o
17.0
16.5
U.5

16.0
16.0
16.0
16. O
15.0

15.0
14. t
JA.O

14.0
13. i

13.5
I?.*-
13.0
13.0
13.0

l?.o
1?.0
12.0
12.0
11. E.

19.5

MIN

19.0
19.0 
19.0
19.0
18.5

1B.O
17.0
16. 5
16.5
16.0

16.0
16.0
16.0
15.0
15.0

14.5
14.0
14.0
13.5
13.5

13.5
13.0
13.0
13.0
13.0

13.0
12.0
12.0
11.5
11.0

11. 0
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LOCATION.—Lat 44°19'29", long 94O27'09", in NE^NE^ sec.20, T.110 N., R.30 W., Nicollet County, at gaging station 
on left bank, 30 ft downstream from bridge on U.S. Highway 14 at New Ulm, and 6.1 miles upstream from Cotton- 
wood River.

DRAINAGE.—9,530 sq mi, approximately.

PERIOD OF RECORD.—Specific conductance: October 1971 to current year. 
Water temperature: October 1967 to current year. 
Sediment records: October 1967 to current year.

EXTREMES, current year.—Specific conductance: Maximum daily observed, 1080 micromhos Jan. 23; minimum daily 
observed, 420 micromhos Mar. 19.
Water temperatures: Maximum, 25°C Sept. 12; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 523 mg/1 July 27; minimum daily, 27 mg/1 May 7. 
Sediment loads: Maximum daily, 5,430 tons Mar. 20; minimum daily, 20 tons Oct. 10.

EXTREMES, period of record.—Specific conductance: Maximum daily observed, 1080 micromhos Jan. 23, 1972; mini 
mum daily observed, 420 micromhos Mar. 19, 1972.
Water temperatures: Maximum, 26°C July 15, 16, Aug. 23, 1968, July 15, 16, 1969; minimum, freezing point on 
many days during winter period.
Sediment concentrations: Maximum daily, 776 mg/1 June 6, 1971; minimum daily, 8 mg/1 Feb. 15, 16, 1970. 
Sediment loads: Maximum daily, 34,200 tons Apr. 13, 1969; minimum daily, 6.9 tons Feb. 15, 16, 1970.

REMARKS.—Flow affected by ice during winter period.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

OCT MOV DEC JAN Fffl MAR b°H MAY JUN JUL

1
?
3
4
5

6
7
8
9

10 

11
12 
13 
14
15

1ft
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

ITH

790
780
770
770
770

760 
7SO
750
7SO
770 

7*0
930 ' 

750 
760
7SO

750 
770
780
770
770

780
770
770
770
780

780
780
790
790
790 
790

775

«00
800
800
800
HOO

810 
810
810
HOO
850 

870
850 
880

880

850

810
830
860

860
860
860
880
850

880
970
980
940
1070

R5Q

910

-__
900
—

...

—

—

—

930
_ —
——

__
-_-

___
925

__
——
___
-__
——

——
930 ——
.__
—— ——
—— ——

910 1000

990 ——

—— 1000

1000 ——

_ _ _ _
—— _--
—— 1000

__ __
___ _ —
1080 ——
-__ ——
——

___ — -
—— 1000
... ---
-__ _ —
1000 ——

_._
9?0
— _
990

——

——

600

——

__
420
480

430
451
1040
1030
1020

1020
1000
950
920
920 
800

750
730
780
647
780

790 
790
800
810
810 

890
870 
860

880

R90
900 
900
850
870

900
900
900
900
900

900
900
900
910
910

RiiQ

H70
860
860
870
900

890 
880

900
900 

900
910 
920 
900
890

890 
870
870
880
880

880
890
880
860
860

890
840
330
800
780 
780

871

770
740
700
710
700

720 
720
770
800
830

900 
910 
738
752

711
743
752
777
752

752
777
752
V77
747

788
743
752
743
743

764

743
743
738
752
743

743 
743
743
738
752 

752
743 
747 
729
743

752 
747
752
783
788

793
789
777
777
788

772
762
777
783
77? 
777

759

777
777
788
777
767

804 
BIO
810
793
815 

752
804 
815 
799
815

762 
762
827
815
810

815
810
8?1
740
804

752
890
821
810
752 
897

800

815
815
747
752
883

810 
82 1
752

777

793
799
890 
804
799

793 
883
890
777
804

810
897
793
804
815

799
...
752
...
...

813



OCT

1
2
I
H
5

*
T
6
9

to
11
12
11
14
15

1*
IT
ie
i*
20

21
22
21
24
2S

2*
2T
2B
29
JO
11

16|0
15.0
14.0
u.o
15.0

u.o
13.0
1J.O
12.0
12.0

U.O
10.0
12.0
11.0
10.0

11,0
12.0
11.0
13.0
14.0

14.0
14,0
1J.O
12.0
13.0

11.0
U.o
10.0
10.0
9.0
a.o
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TEMPERATURE (OE6. C) OF WATER » MATED VEAft OCTOBER 19T1 TO SEPTEMBER 1972 
RANDOM UNBTANTANEOUB)

MOV FEB

12.5

B.O 
T.O 
T.O 
T.O

2.0

o.o

2.0
1.0 
1.0

5.0

4.0 
4.0 
2.0

0.0 
0.0 
0.0

0.0

0.0 
0.0 
0.0 
2.0

2.5

0.0 

0.0

...

0.0

...
0.0

0.0

:::

0.0 

0.0

o.o

:::

0,0

o.o
...

o.o

... 0.0 

... 0,0

o.o ...

...

... 2,0
0.0

... ...

2,0 
0.0 l.S

1.5
2.0

...

0.0 2.0 
... 2.0 

1.0 
... a.O

BEP

... 

0.0 

0,0

...

2.0
...

...

2,0 
1.5

l.S
2.0

...

2.0 
2,0 
1.0 
a.O
s.o

4.0 
6.0 
6.0
6.0 
6.0

S.O
S.O
6.0 
7.0
6.0

6.0 
T.O 
8.0
8.0
7.0

7.0 
9.0
8,0 
8.0 
9.U

10.0 
10.0 
11.0
U.O
U.O

U.O 
12.0 
12.0 
12.0 
12.0

12.0 
12.0 
11.0 
U.O 
U.O

12.0
U.O
U.O
10,0
u.o
ta.o 
12.0 
U.O
U.O
12.0

10.0 
1S.O
12.0 
U.O 
14.0

u.o
14.0 
l».o
U.O
12.0

u.o 
u.o 
u.o
10.0 
11.0 
10.0

IS.O
ts.o
16.0 
1S.O
to.o 

ta.o
iu.o
16.0 
18,0
1T.O

18.0 
18.0 
1T.O
18.0
17.0 

18,0
19,0 
20.0 
20.0 
20.0

21,0
21.0 
21.0
20.0 
20,0

22.0
20.0 
21.0 
20.0 
21.0

21.0 
22.0 
22.0
21.0 
22.0

22.0
22.0
22.0
22,0
a.o
22.0 
22.0 
22.0
21. 0
22.0

22.0
21.0 
22.0 
22.0 
22.0

21.0
2),0 
21.0
21.0 
21.0

21,0 
21.0 
21.0 
21.0 
22.0 
21.0

22.0 
23.0
23.0 
23,0 
22.0

21.0
23.0
24.0 
2o.O
21.0

23.0 
21.0 
21.0
22.0
21.0 

23.0
24,0 
24.0 
24.0 
24,0

24.0 
21.0
24.0
24.0 
21.0

24.0 
2a.o 
24.0
24.0 
2U.O 
24.0

2a.O
2a.O 
24.0 
2a,0 
24,0

24.0
24.0
24.0 
24.0
24.0

24.0 
2S.O 
24.0
24.0
24.0

24,0 
24.0
24.0 
?u.O 
24.0

24.0 
24.0 
24.0
24.0 
24.0

24,0

isis

...

13.0 18.0 22.0 21.S 21. 5

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR.
22...

MAY
11...

JULY
21...

TIME

1600

1205

1100

DIS
CHARGE
(CFS)
00060

7700

75*0

2380

NUMBER
OF
SAM

PLING
POINTS

00063

it

it

it

BED
MAT.
FALL
OIAM.

% FINER
THAN

.062 MM
80158

49

53

68

BED
MAT.
FALL
OIAM.

% FINER
THAN

.US MM
80159

71

66

95

BED
MAT.
FALL
OIAM.

« FINER
THAN

.250 MM
80160

88

82

98

BED
MAT.
FALL

OIAM.
» FINER

THAN
.500 MM
80161

93

90

100

BED
MAT.
FALL

OIAM.
« FINER

THAN
1.00 MM
80162

97

96

—

BED
MAT.
SIEVE
OIAM.

% FINER
THAN

3.00 MM
80169

98

98

—

BED
MAT.
SIEVE
OIAM.

% FINER
THAN

4.00 MM
BO 170

100

100

—

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TEMPER
ATURE
(OEG C)
00010

DIS
CHARGE
(CFS)
00060

SUS
PENDED
SEDI
MENT
CONC.
(MG/L)
80154

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAY)
8D155

SUS.
SEO.
FALL

OIAM.
% FINER

THAN
.002 MM
70337

SUS.
SED.
FALL

OIAM.
% FINER

THAN
.004 MM
70338

SUS.
SEO.
FALL

DIAM.
% FINER

THAN
.008 MM
70339

SUS.
SED.
FALL

OIAM.
% FINER

THAN
.016 MM
70340

SUS.
SEO.
FALL

OIAM.
» FINER

THAN
.031 MM
70341

SUS.
SEO.
FALL

OIAM.
« FINER

THAN
.062 MM
70342

SUS.
SEO.
FALL

OIAM.
% FINER

THAN
1 25 MM
70343

JULY 
21..
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8U8RENOEO-8EOIMENT DISCHARGE. MATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY

i
2
3
4
5

*
7
8
9

10

11
12
13
to
15

1*
17
18
19
20

21
22
23
24
25

2*
27
28
29
SO
31

TOTAL

DAY

1
2
3
u
9

*
7
6
9

10

11
12
13
10

15

16
17
18
19
20

? ,
22
23
24
25

2*
27
28
29 •
30
31

'TOTAL

TOTAL
TOTAL

MEAN
DISCHARGE

(CFS)
6690
6580
*050
6270
6120

6020
5920
5850
57*0
5*50

55*0
5050
5520
5290
5390

5*10
5840
6010
6000
5990

5990
5960
6110
65*0
7100

7*80
8250
8090
6020
8150

••

190500

MEAN
DISCHARGE

(C^S)

41*9
3*50
3*50
3510
3320

3170
3000
2900
2910
2889

2*70
2910
2930
2890
.2810

2730
266D
2560
2070
2030

2390

2090
25t n
2a<»0

2500
2590
2o70
279n
29JO
105u

89S«0

OISC»»8CE FC

MEAN
CONCEN
TRATION
(MS/L)

110
105
102
98
88

S3 .
78
75
73
63

55
07
4*
SO
05

45
38
29
124
8»

41

34
05
60
55

37
53
o*
41
so
••

••

JULY

MEAN

CU^CE 1""
TRATIU*
(KG/L)

127
2*9
273
250

303
326
25*
229
2ft*

217

25S
29S

365
236
208
ii>i
31»

31?

37C
390
33"

392
523
ill
33?

31C

mm

IS VfcAB (1
•OIht".T (J

SEDIMENT
DISCHARGE
(TONS/DAY!

1990
1870
1780
1660
1450

1350
1250
1180
1100
9*1

82*
692
6*1
714

655

*62
599
471

2020
1420

6*3
549
709

1420
1050

767
1180
1050
93?
1190

mm

32881

SEKI^ENT
DISCHARGE
(TU.iS/DAY}

1030
4000
2690
2010
2220

2590
46*0
2030
180U
16PO

16SO
I860
20?"
2300
4910

«6VU
1040
loan
I7b'i
20*"

2010
1 9&u
25UC
£o"fl
22?n

2691
J9AO
3701
255"
30e"
2S51

7^3«0

C,ES-J«Y.«)
1SC H »*1»E KllB *!-.»->

MEAN
DISCHARGE

(CFS)

7940
7850
7950
8150
8320

8360
6450
85*0
8180
7970

7790
7*00
7000
7200
7000

6t)00
6*00
• ttOO
6600
6600

••500
6000
6300

6200
6300

6000
6500
6500
*»00
6900
7500

223720

!»£AN

UISCH»RGE
(CCS)

3090
3000
2900
2970
2960

2«on
2830
2810
2780
273d

2670
inlfi
2563
2bl n
2«»c

2-2.'
239-)
23H"
2311
2270

?2lu
21 "3
2^90
20oJ
200

?00u
?G20
2 0 1 "
I9*n
fSC
teon

7»-^">K

I It.'.- 8)

MEAN

CONCEN
TRATION
(MG/L)

47

40
42
39
*3

60
27
47
123
89

40

37
64
57
65

128
153
1*0
95

193

137
too
83
72
80

47
07
57
57
67
78

mm

AUGUST

I"EAN
Cl)NCE**>
TRATIO*"
HG/L)

255
3*0
310
J96
«59

330
259
253
326
311

2*7
270
275
261

267
210
177
17"
1*0

203
1 A3
113
202

112
lol
101
80

91
lib

• *

SEDIMENT
DISCHARGE
(TONS/DAY)

1010
848
899
858
1420

13*0
616
10*0
2720
192A

841
759
1280
1110
1230

2350
2730
2850
1*90
3440

2400
1730
1410
1210
1030

812
825
1000
1020
1230
1580

4S638

StOI»t»tT
DISCHARGE
(TONS/DAY)

2130
2950
2500
3180
3*70

2*20
1830
1770
2450
2290

1920
1900
1890
1770
191U

1700
13*0
lian
1120
1160

12lu
1060
5*1
112"
1160

1001)
7ft-9
765
009
u7u
b!(7

SD075

MEAN
DISCHARGE

(CFS)

8800
10700
10900
11000
11000

11000
11200
11800
12300
12400

1?000
11*00
10900
10500
9830

9150
8120
79*0
7040
7050

6600
6990
5*70
5540
5050

4770
0520
0350
4224
4250

••

25*850

MEAN
DISCHARGE

(CFS)

1840 .
1790
1750
1720
i»eo

14*0
1*20
1580

,, 1090
1390

1300 -
1200
1250
1290
1220

llffl
1120
1120
1120
1120

1019
895
885
835
79*

COO
•21
?2l (
798
TTfc
"

36C67

MEAN
CUNCEN.
TRATION
CMG/L)

57
50
05
61
S7

74
65
7*
7*
90

9*
94
80
65
95

90
65
74
148
14T

152
159
162
241
211

1«5
118
IT!
112
103
..

-

SEPTEMBER

M£ UN
COMCEN.
.TRATIO*
l"G/L)

95
12*
22*
1*5
9*

107
93
73
70

112

124
11*
9*
83
61

79
7*
83
128
90

6U
77

111
110
90

73
70

10O
US
too
•"

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

1SSO
1440
1270
1810
1690

2200
1970
2420
2520
3010

3110
2940
2S50
2410
2S20

2820
I960
1590
2970
2800

2710
2610
2480
3470
2880

1870
. 18*0

2000
1280
1180

••

66670

SEDIMENT
DISCHARGE
(TONS/DAY)

472
*09
1070
673
455

480
407
311
262
020

435
306
324
280
267

207
230
251
387 .
264 *

175
16*
2*5
248
194 ,

IS9
1*8
235
2«8
210
**

I03or>

1D96719
353907



0»Y

1
2
1
•
5

*
7
6
4

10

11
12
13

15

16
17
13
14
io

21
22
23
2*
If

26
27
is
24
16
11

DISCHARGE
(CM)

256
25*
2«7
2*2
238

23*
216

- 23«
i>»
220

22*
262
325

266

' 256
253
253
251
251

262
263
240
302
«02

S«5
646
742
651
416
1120

106
97

110
114
105

T»U 11M6

1
2
1
4
5

6 
T 
3

10

11 
li 
11

16 
IT
13
14
20

il 
22 
il 
2« 
iS

i* 
IT 
IS 
29
10
11

632
632
632
662

632
630
665
660
650

640 
*1S

620
610

60S 
603 
MO 
SSS 
S30

578 
56S
560 
SSS
sso

MO 
SIS 
S10 
SIS 
S20

TMATION 
(HC/L)

43
47
105

113

110 
US 
116

113
113
117

124

121
liO 
117

111
110
106
107
106

101
46
48
41
41
40
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>l-.vE"«tK

(U".S/r»v) 

lb«

73
7« 
*7

90

1*

97
70

lOu
119
98

95
116
1*9
140
1*0

156
131
1«0
111
139

131
110
125
110
114
112

..

57

<i

4,
S3
•*«
9*
71

66
•1
102
124
96

114
102
110
108
151

14*
2«*
267
249
3n*
149

1722

3COIMENT
OISCMAftOb

TOTAL 16817

153
1*6 
171 
174 
141

203 
22* 
233

214

213 
217 
211 
22* 
21*

211 
iOl 
1411 
140 
131

17* 
163 
161 
160 
IS*

1*4 
1*1 
117 
111 
124 
126

S7T1

u?o
liftO 45

115

1*0 
12*
i2» 
11*

1120

1210 
1 1*0 
1120

1110 
1220 
1«30 
1600 
1*60

1610
1920
1950
1670
1770

1710
1620
1610
1770
1520

*fl 
7* 
97

89
92
93
91

62
*9 
57
76
79

TK4TION

520

507 
500 
M95

«66
«eo
• 75 
«7o 
«*S

•60
• 55
•SO

• IS
•30
• 25
•20
•IS

• OS
«oo
395
140

ies
160
175
173

Ii601

A« 
0«
eu
65

66
36
6* 
36

•><>?
5ul

• 14 
349

415
<I77 
«90 
(170
««9

339
262
3»3

(TO-S/RAY)

66
36
6«
63
62

61
61
61
30
60

60
60
SI
81
31

61
S2
62
63

12"
120
115
112
110

107
105
ion
142
100

99
96
93
97
9»

95
95
9«
9«

41
42
91
90
90

69
66
07
87

23**

i; to. •"*(=•»

C li-rt'-

(C*S)

1 *50
1S10
1S50
l">r. 1
1900

1550
l*pn
J4'j?

1 JOO

110?
l«oo
9JO
tint
*50

(.jr.
tie
740
77ti
750

7»0
710
720
710
70S

700
*95
090
090
082
t.62

1113«

«KAN
!l3CK»»liE
<CFS>

172
370
3*5
365
365

3*5
3*5
305
370
375

360
(100
• 25
«5o
600

1050
1700
2500
• 000
6260

7130
7*10
7*60
7*40
76«0

7650
7500
73*0
7230
7020
6610

C-WL)

-«,
69
tl
115
110

JUS
ICO
*s
J}
*}
HI
78
70
7%

70
71
It
li
li

li
li
li
li
72

71
75
77
74
<M
8"

«

MARCH

CoEce*.
• IHATiQN

(•"6/U

66
90
92
115
129

130
135
1(10
145
152

1*0
1*5
175
162
163

205
225
250
300
322

266
116
160
151
105

88
96
118
I"!
125
115

ITf^s/'JAY)

102
ill
iiil
U97
47S

U19
«i>5
IS'

«<

i»t
#19
1 lit.
165
17?

166 .
1*0
15«
150
1«6

\uu
\nf
140
116
137

lib
I'l
laj
1«7
1D9
155

6995

SEOInfT
DISCHARGE
(TGfcS/OAY.)

88
90
91
113
127

126
133
136
115
15«

16«
176
201
221
296

561
1030
1*90
32«0
5«30

5120
2020
3690
31«0
2170

1620
14«0
27«0
2750
2370
2120

1027*2 ••716
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LOCATION.—Lat 44°10'10", long 94°00'15", in sec.7, T.108 N., R.26 W., Nicollet County, at gaging station on 
left bank at downstream side of Main Street bridge at Mankato, l.S miles downstream from Blue Earth River, 
and at mile 106.4 upstream from Missiesippi River.

DRAINAGE AREA.—14,900 sq mi, approximately.

PERIOD OF RECORD.—Chemical analyses: October 1963 to August 1966. 
Specific conductance: October 1971 to current year. 
Water temperaturee: October 1967 to current year. 
Sediment records: October 1967 to current year.

EXTREMES, current year.—Specific conductance: Maximum daily observed, 9SO micromhos May 7; minimum daily ob 
served, 420 micromhos March 17.
Water temperatures: Maximum, 30°C Aug. 19; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, S67 mg/1 Mar. 17; minimum daily, 40 mg/1 Dec. 2. 
Sediment loads: Maximum daily, 30,600 tons June 9; minimum daily, 53 tons Oct. 4.

EXTREMES, period of record.—Specific conductance: Maximum daily observed, 9SO micromhos May 7; minimum daily 
observed, 420 micromhos March 17, 1972.
Water temperatures: Maximum, 30°C Aug. 19, 1972; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 2,850 mg/1 Aug. 7, 1968; minimum daily, 15 mg/1 Jan. 4, 1971. 
Sediment loads: Maximum daily,' 247,000 tons Apr. 9, 1969; minimum daily, 14 tone Jan. 13, 14, 1968.

REMARKS.—Flow affected by ice during winter period.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), .WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

OAY OCT NiOV DEC JAN FEB "AP A»R MAY JUN JUL AUG SEI

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

ITH

700
710
730
730
780

730
750
770
750
780

770
770
790
770
760

__
760 
750
770 
750

760
770
780
750
770

790
800
790
800
820 
780

7fci

790
800
810
850
850

890
890
900
900
H90

880
860
870
910
890

890
900
ABO
800
800

830
840
870
900
920

816
900
900
920
910

fllkCI

8R(1
850
880
880
870

860
850
870
880
880

900
900
880
880
910

__
——

——

-_-
___
— -
-__
——

900
__-
-__
___
——

——
___
-_-
910
——

-_-
___
___
880
——

___
___
___
___
——

880
——

——

_-_
— _
-__
...
——

___
___
___
___
——

——
___
_-_
___
——

950
_--
_--
_-_
——

_-_
_--
880
_-_
——

__
——

880

_-_
_—
_-_
_-_
——

850
_--
_--
_-_
——

890
850
-__
——

__-
--_
--_
--_
——

— _
--_
--_
810
——

__
420

——

480
490
530
565
630

670
690
680
690
680 
657

670
660
660
650
650

660
660
670
680
69P

700
710
730
750
760

780
820

890
890

890
870
870
870
860

890
900
900
930
930

7A?

930
910
910
930
930

950
980
930
.__
930

930
865
830
850
820

840
850 
860
870
870

870
880
900
870
870

S80
880
870
860
850 
890

ARfc

900
860
860
880
890

900
910
890
800
830

810
830
840
850
850

830
860

840
850

830
860
870
820
820

830
830
835
840
840

R&9

——
820
840
8SO
——

830
830
830
R30
840

845
830
840
840
850

850
——

886
869

849
754
769
810
837

859
849
875
896
8S9 
889

R43

889
843
852
862
865

849
823
837
825
813

813
810
807
801
790

790
779 
779
7AQr OT

769

764
769
749
747
73S

729
729
739
73S
738 
738

791

747
753
777
747
738

733
752
753
757
743

753
753
729
739
739

743
747 
757
753
753

753
777
752
839
747

729
756
740
744
74*

751

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IK NATIVE WATER; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR.
21...

MAY
12...

JULY
20...

NUMBER
OF
3AM-

PL ING
TIME POINTS

(00063)

Ji«5 4

i<l«S II

t030 «

013-
CMARGE
(CF8)

(00060)

11700

10000

«110

BED
MAT, 
FALL

DIAM.
* FINER

THAN
.062 MM
(80156)

1

0

0

BEO
"AT. 
FALL

PIAM,
X FINER

THAN
.12! MM
(801S9)

2

1

i

BCD 
MAT. 
FALL

DIAM.
X FINER

THAN
.250 MM
(80160)

26

32

33

BEO
MAT. 
FALL

DIAM.
X FINER

THAN
.500 MM
(80161)

72

76

86

BEO 
MAT, 
FALL
DUM.

X FINER
THAN

1.00 MM
(80162)

«2

92

«tt

BEO 
HAT.
sim
DIAM,

X FINER
THAN

2.00 MH
(8016»)

94

VS

«6

BCD
MAT.
Bieve
DIAM,

X FINER
THAN

11.00 MM
(B0170)

96

97

96

METHOD
or

AHALI-
818

8V

8V

8V



MINNESOTA RIVER BASIN 

05325000 MINNESOTA RIVER AT MANKATO, MINN.—Continued

TEMPERATURE (DEQ. C) OP WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 
RANDOM (INSTANTANEOUS)

231

,/AUG

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
1 Olo
19
20

21
22
23
24
25

26
27
28
29
30
31

19.0
21.0
16.0
18.0
18.0

17.0
17.0
13.0
12.0
12.0

13.0
11.0
14.0
15.0
13.0

12.0
17.0
16.0
15.0
12.0

13.0
15.0
13.0
15.0
13.5

15.0
13.0
10.0
8.5
9.5
8.0

6.5
7.0
5.5
5.5
4.5

1.5
1.5
2.0
3.5
3-5

3.5
4.0
4.5
4.5
5.5

6.5
6.0
5.0
4.5
4.5

3.5
1.5
1.5
2.0
2.0

1.5
1.0
0.0
0.0
1.0

0.0
0.0
1.0
1.0 0.0
1.0 —— •

1.0
1.0
0.0 ——
0.0 0.0
0.0

0.5
0.0 ——
0.0
0.0 ——
0.0

0.0
— _ ___

___ ___
_- ._ ___
___ ___
—

0.0
___ _ — .
___ -_-
__- ___
___ ---

__
__-
__-
___
—

0.0
__-
——
-_-
—
_ ._
_ — .
0.0
-_-
—
___
-—

0.0
_ — .
_-_
—

0.0
___
___
__-
___

__
0.0
0.0
-..-
—
......
-.--
——
-.--.
—
___
_ —
___
0.0—
......
0.0

1.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
P.c;

1.0
1.0
1.0
0.0
2.0

_ „
2.0
2.0
3.5
3.5

4.5
4.5
3.5
4.5
6.0

9.0
9.0
9.0
8.0
9.0 

7.0
6.5
5.5
6.5
9.0

10.0
9.0
9.0
9.0
9.0
_..—

9.0
9.0

10.0
11.0
11.0

11.0
11.0
11.0
— .-
12.0

13.5
16.0
15.0
14.0
16.5

20.0
22.0
22.0
22.0
22.0

24.0
24.0
22.0
21.0
20.5

22.0
22.0
21.0
19-0
19.0
1Q.O

20.5
22.0
22.0
22.0
23.0

24.0
22.0
22.5
22.0
20.0

21.0
23.0
24.0
23.0
22.0

22.0
20.0
21.0
20.0
18.0

18.5
20.0
21.0
21.5
22.0

22.0
——
21.0
24.0
24.0
_— _

——
22.0
23.0
22.0
22.5

20.0
20.0
21.0
23.0
25.0

25.5
23.5
25.0
24.5
25.5

25.5
— .-
...
25.0
24.0

25.5
27.0.
27.0
27. 0'
26.0

24.0
22.0
22.0
22.5
25.0
24.0

24.0
22.0
22.0
24.0
22.0

21.0
22.0
20.0
20.5
21.0

20.5
22.0
25.0
26.0
27.0

28.0
29.0
29.0
30.0
29.0

29.0
25.0
24.0
22.5
21.0

21.0
22.0
22.0
25.0
24.0
24.0

21.5
22.5
21.0
21.0
20.5

20.5
20.0
20.5
20.5
20.5

21.5
20.0
20.0
18.0
19.5

22.0
21.0
22.0
21.0
20.0

19.0
18.0
19.0
20.0
14.0

15.0
15-5
15.0
13.0
14.0
•B—— -.

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

O*TE

H»Y
12...

JULY
20...

0*TE

»»Y
12...

JULY
20...

TIMS

1««5

1030

80S.
«0.
' ALL

DI.A1,
X FINER

THAN
.006 1*
(70S39)

11

56

TC»»e*-

(DEC C)
(00010)

1ft. 0

20.0

SUS.
SEO.
FALL

Oil".
x FINES

THAN
.016 «M
(70310)

«3

71

OIS.

(CFS)
(00060)

10(100

«tto

SUS.
SEO.
FALL

01 »M,
X Fl«ER

THAN
,031 Mf,
(7osut)

51

6a

SUS 
PENDED 
SE3I-

(MS/L)
(B0151)

111

?59

SUS.
SEO.
F"»LL

DlAM.
X FINES

TH»\
,062 MM

(70342)

(-0

93

SUS- 
PENOEn 
SEOI-

018- 
CHAHGE
(T/OAY)
(60155)

3960

2D70

SUS.
SEO.
F»UL

PI*"..

TH»M

.125 ht-
(70JU3)

71

9h

SUS. SUS. 
SEO. SEO. 
FALL FALL

ot»«. ni»«. 
X FI«t« X FI*EK

THAN THAN
.002 "" .Own MH
(70337) (70JJ81

16 2*

31 (in

SUS. SUS.
SEO. Sfcl.
FALL FALL
HA". OlA",

X FINE" X FJMEK
TMAM ThAM

.250 H«I .SuO MB
»703««) (703«S)

911 Iflu

99 10P

METHOD
OF

AHALY-
SIS

VPWC

VPWC
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SUSPENDED-SEDIMENT DISCHARGE, MTEH YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5
6
7
e
9

to
It
12
13
14
IS

16
IT
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
It
5

6
7
e
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
?3
2«
25

26
27
?«
29
SO
31

MEAN
DISCHARGE
(CM)

171
167
156
117
015

425
419
416
41S
395

391
404
439
470
439

395
375
355
382
362

401
424
416
416
408

531
883
1150
1280
1530
20BO

17823

MEAN
DISCHARGE
(CM)

1000
990
980
975
972

970
965
960
955
950

9<IS '
940
9JO
900
8*>o

830
810
800
780
770

760
7S5
750
745
7<IO

7SS
730
722
722
730
750

MEAN
CONCEN
TRATION
CKG/L)

S3
78
55
47
52

58
5S
51
65
61

75
73
76
88
81

83
94
83
107
108

86
94
91
99
99

110
1}9
184
217
206
322

--

JANUARY

1&AN
CUNCEI—
TRATION
(M8/U

141
141
141
140
140

130
136
135
135
136

130
139
142
147 ,
150

157
152
147
142
137

132
127
12J
lit)
114

111
10e
ion
102
99
96

SEDIMENT
DISCHARGE
(TONS/DAY)

106
98
68
53
58

67
62
57
73
86

79
80
90
112
96

89
95
80
110
106

93
108
102
111
109

IS*
331
571
750
851
1810

6659

SEDIMENT
DISCHARGE
(TONS/DAY)

381
377
373
369
367

361
354
ISO
348
349

352
353
357
357
348

352
332
318
299
?85

271
259
249
237
ii»

220
213
*f>3
199
195
19U

MEAN
DISCHARGE

(CFS)

2420
2690
2630
2460
2380

2490
2440
2450
2570
2410

2190
1980
1870
1820
1760

1770
1880
2230
2570
2820

2950
2990
3050
3020
2850

2870
2«00
2950
2920
2530

••

74860

MEAM
DISCHARGE

(CFS)

775
775
775
770
760

750
745
7«0
730
720

700
690
670
660
650

<*40
620
605
59(1
560

565
i55>
545
535
b2S

520
MS
ilO
515
..
--

MEAN
CONCEN
TRATION
(MG/L)

2«0
245
179
142
140

159
200
179
152
109

80
72
75
76
66

67
94'

125
141
165

177
185
200
178
129

96
129
145
107
70
"

«

FEBRUARY

MEAN
CONCfN.
TRATlUN
(1G/L)

95
92
91
90
89

88
69
90
9?
95

97
98
99
98
97

95
93
90
87
85

83
82
HI
81
f»l

62
Si
84
85
..
• -

SEDIMENT
DISCHARGE
(TONS/DAY)

1890
1780
1270
94}
900

1070
1320
1180
1050
709

473
385
379
373
314

320
477
753
978

1260

1410
1490
1650
1450
993

744
toto
1150
844
478
mm

29043

SEDIMENT
DISCHARGE
(TUNS/DAY)

199
m
190
187
lt>3

178
179
180
181
185

183
183
179
175
170

164
156
147
139
133

127
123
119
117
115

115
115
116
116
..
-•

MEAN
DISCHARGE

(CFS)

2040
2000
2100
2200
2200

2200
2200
2180
2100
2050

1980
1800
1700
1550
1500

1400
1350
1300
1250
1200

1150
1100
1080
1060
1040

1030
1020
1010
1000
1000
1000

47790

MEAN
DISCHARGE

(CFS)

500
500
500
500
500

sos
510
SIS
S20
530

545
560
580
030
1000

1900
3700
7000
IOCOO
1 1400

11700
11800
11500
1P900
10400

10100
9800
954U
922C
8910
8410

MEAN
CONCEN.
TRATIUN
(MG/L)

71
40
8(1
88
75

95
73
64
91
116

98
108
ISO
95
61

65
70
76
ao
86

92
98

104
110
US

121
127
132
136
139
140

••

PARCH
MEAN

CONCEN
TRATION
(MG/L)

86
87
89
90
91

*3
94
95
96
99

104
112
128
152
300

500
867
740
660
600

545
585
418
375
290

3S9
410
422
315
240
161

SEDIMENT
DISCHARGE
(TONS/DAY)

191
216
• 76
521
U46

564
434-
377
516
642

524
525
689
198
247

246
255
267
270
279

266
291
305
US
123

S37
ISO
360
367
J7S
378

11970

SEDIMENT
DISCHARGE
(TONS/DAY)

116
117
120
122
123

127
129
132
135
142

153
169
200
259
810

2570
8660
14000
17800.
18500

17200
18600
13000
11000
P140

9790
10800
10900
7840
S770
3660

TOTAL 26«2i



DAY

1
2
3
4
5

6
7
a
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
24
IS

26
27
18
29
30
31

TOTAL

DAY

l
2
3
4

5

6
7
8
9

10

11
12
IS
14
15

16
17
ta
19
20

21
22
23
24
25

26
27
28
29
30
SI

*!E»N
DISCHARGE

CCFS)

8000
8170
7850
7570
7uOO

7260
7060
6960
6820
6760

6670
6580
6520
6070
6080

6560
6670
6910
7060
7100

7270
7570
7900
8330
8740

9140
9550
9980
10300
10300

••

230350

MEAN
DISCHARGE

CCFS)

Tieo
6910
6250
5660
5180

4860
4590
4430
4520
4370

4330
4430
4410
4360
4170

4050
4010
3850
3700
4140

4640
5720
6550
6750
6050

5520
5230
5070
5080
5050
5070

APwa

MfcAN
Cu"«CEN»
THATIO*
("<•/(.)

233
271
225
269
*20

20i
200
217
183
196

187
19<t
211
166
19U

233
23*
210
217
193

211
226
188
185
213

192
210
231
213
176
••

••

JULY

MtAN
CONCEN
TRATION
C«S/L)

080
015
020
386
337

338
370
081
390
287

259
246
260
292
302

332
360
330
311
308

345
465
474
326
340

314
333
345
318
325
304

SEDI»£M
DISCHARGE
<TO~S/0«V)

52SO
5960
«77o
54?0
4000

3960
3890
004A
3370
3580

3370
3050
3710
29oO
3320

<M30
«290
3920
ouo
3700

0140
0620
OQ10
0160
50J1

0700
5520
6220
5920
0890
—

130990

SEDIMENT
DISCHARGE
CTONS/OAY)

9310
7700
7090
5900
0710

0440
4590
5750
4760
3390

3030
2940
3100
3440
3400

3630
3900
3430
3110
344Q

4320
7490
8380
5940
5550

4680
4700
4720
4360
4430
4160

TOTAL 156130

MINNESOTA RIVER BASIN 

05325000 MINNESOTA RIVER AT MANKATO, MINN.—Continued

D-Seom-iT nmCftUGE, »AU* YE»P '.'CTOhM l«»7l TO SePT£i

CCF 8 >

lo)on
lObOO 
11200 
12)00 
12*00

12900 
127CP

12200 
11UOO

10900
10000
10000
9680

9200 
9000 
898u 
8930 
8800

8820 
8S90 
8330 
8160 
8080

8210
8150
8120
8170

931u

306630

CCFS)

0970
4780
4560
0390
4260

4150
3940
3860
3760
3640

3530
3410
3300
3210
3070

2950
2860
2820
2690
2610

2570
2500
2420
2370
2320

2330
2360
2320
2270
2190
2130

98540

TBATIU'i
l-G/U

16)
190
?1 «
216
?00

163
17u
177
Ida
156

195
17S
211
105
1«3

19o
163
1 4?
17?
1R5

160
153
191
190
210

ISO
159
240
256
235
233

• *

AUGUST

MEAN
CUNCE"-
TRATION
C"S/L>

272
855
240
272
243

248
235
225
225
232

221
221
210
211
207

202
192
202
209
202

197
224
213
188
200

187
183
177
185
19A
194

n»8C'<A«Gt
(TL",S/l>»T)

«5JO
5590
s070
7170
6410

bfcttO
5*)n

%970
501)0
" %on

5o«o
UQ10
5700
)790
0650

U870
3960
34UO
4150
0420

391'j
3550
4300
0190
«S80

3410
3500
S260
5650
54^0
5860

153110

SECl^tNT
DISCHARGE
< TOMS/0* Y)

3650
3290
2950
3220
2790

2780
2SOO
2340
2280
2280

2110
2030
1870
1830
1720

1610
1480
1500
1520
1420

1370
1510
1)90
1200
1250

1180
1170
1110
1130
1170
1120

UI«Ottt<9C

CCFS)

10^00
1 11UO
121CO
12S03
12600

|2<«UU
12)00
12500
I*uOO
19>00

17509
16700
15500
10)00
13)00

12300
I 1300
10500
976b
9220

8750
8S30
0150
7510
7010

6600
6270
6000
5920
«.900

••

33S4?o

MEAN
DISCHARGE

CCFS)

2070
I960
1900
1840
1800

1750
1760
1710
1640
1550

1470
1440
1520
1490
1440

1390
1310
1240
1160
1190

1200
1100
1050
1030
1090

1200
1240
1470
1580
1600

••

TKATIIjN

C"t./u
22)
169
16C
iuu
??1

206
I "1
2')i
615
31o

2!>o
180
201
1*0
190

199
185
162
202
233

233
230
260
272
335

«79
351
352
002
508
••

«

SEPTE"8E«

MEAN
CONCE 1""
TWATION
C"6/L)

195
206
{80
ISO
132

135
114
128
144
147

|]9
136
162
140
135

145
126
120
127
143

143
134
117
107
102

103
106
134
125
112
• •

OISOaxGf
CTOf'S/UAV)

6tuO
50»0
5230
67SO
7520

6900
•1)110
*b2U

30600
16uuO

12000
8120
8410
6180
6820

6610
5640
5160
5326
5800

5500
5300
5720
5520
634Q

4970
5940
5700
6430
9460

..

228700

SEDIMENT
DISCHARGE
CTONS/DAY)

1090
1090
944
765
642

638
542
591
638
615

552
529
665
563
S2S

544
446
482
S98
459

463
39*
332
298
300

334
355
512
533
484
• «

149830 58810

TOTAL DISCHARGE FOR V&AR (CFS-OAYS)
TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YCAH (TONS)

16667

1511549
990860



234 MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MINN.

LOCATION. — Lat 44°41'35", long 93°3S'30", in NW%SW$( sec. 7, T.114 N., R.23 W., Carver County, at gaging station 
on left bank, 1.5 miles northwest of Jordan, and at mile 39.4 upstream from Mississippi River.

QUALITY DATA. *ATEP YEAH OCTOBFO TO SEPTEMBER 1972

OATF

OCT.
30...

NOV.
29...

DEC.
07...

JAN.
08...

MAW.
01...

MAY
03...

JIINF
02...

JULY
06...

AUG.
09...

SEP.
1?...

DATE

OCT.
20...

NOV.
39...

DEC.
07...

JAN.
OS...

MAP.
01...

MAY
03...

JUNE
02...

JULY
06...

AUG.
09...

SEP.
\2...

DIS-
CHAPGF
(CFS)

s«o

3951

3700

1330

*>11

12*00

10600

5710

**70

1410

ALKA
LINITY

AS
CAC03
(M<i/L>

?98

—

271

3*7

390

215

215

258

261

27*

'.H5-
SOLVF.D
SILICA
(SIO?)
(MO/L)

If-

--

1H

?3

2*

13

17

21

2*

19

DIS
SOLVED

SULFATE
(SO*)
(MG/L)

170

—

2*0

260

220

230

180

180

190

150

DIS
SOLVED
1-tOH
(Ft)

(UG/L)

50

«

70

60

30

«0

?0

3?0

100

*0

DIS
SOLVED
CHLO-
*IOE
(CD
(MG/L)

30

™

22

26

31

17

19

16

16

17

nis-
SOLVE1
MAN-
RUNESE
<*N>

(MG/L)

1*0

--

30

90

500

20

0

130

0

10

DIS
SOLVED
FLOO-
PIDE
(F)

(MG/L)

.3

—

.*

.*

.3

.5

.*

.5

.5

.*

DIS
SOLVED
CAL
CIUM
(CA)

( MG/L )

98

--

li?0

130

130

100

96

120

100

88

DIS
SOLVED

NITRITE
PLUS

NITBATE
(N)

(HG/L)

.05

—

*.l

3.2

1.5

5.0

*.8

2*

2.5

.10

DIS 
SOLVED
MAG-
NE-
SIllM
(MR)

(MG/L)

*5

--

52

60

55

*7

*1

*6

*•;

*3

TOTAL
PHOS-
PHOPUS
(P)

(MG/L)

.26

«

.15

.18

—

.22

.17

.59

.46

.27

DIS
SOLVED
son i u"
(NA)

(MG/L)

39

~

32

31

*0

19

IS

19

20

22

DIS
SOLVED
BORON

(B)
(UG/L)

170

—

130

140

160

30

110

100

120

190

DIS 
SOLVED
PO
TAS
SIUM
(K)

(MG/L)

S.8

—

6.2

6.8

6.7

7.7

*.7

5.5

4.9

6.1

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

468

—

712

820

796

656

556

744

632

564

BICAR
BONATE
(HC03)
(MG/L)

363

«

330

423

*75

262

262

315

318

33*

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

583

—

671

760

750

585

523

670

568

510

CAR
BONATE
(C03)
(MG/L)

0

~

0

0

0

0

0

0

0

0

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

733

—

7110

2920

1310

22000

15900

11500

7630

2910



MINNESOTA RIVER BASIN 235 

05330000 MINNESOTA RIVER NEAR JORDAN, MINN.—Continued

DRAINAGE AREA.—16,200 sq mi, approximately.
PERIOD OP RECORD.—Chemical analyses: December 1962 to August 1966, water year 1967 (partial-record station) 

November 1967 to July 1969, October 1971 to September 1972.

WATE» QUALITY OAT*. leATEB YEAR OCTOBER 1971 TO SEPTEMBER 1973

DATE

Off.
20...

NOV.
29...

DEC.
07...

JAN.
OB...

MAM.
01...

"AY
03...

JUNE
02...

JULY
06...

AUG.
O9.i.

SEP.
12...

SPE-
DIS- NON- SODIUM CIFIC

SOLVED CAR- AO- CON-
SOLIDS HA«0- <30NATF SOWP- OUCT-
(TO^S NFSS HARD- TION PERCENT TEMPE"- ANCE PH
PER (CA,MG) NESS *ATIO SOOIUM ATURE (MICRO-

AC-FT) (VG/L) (MG/L) (OEG C) MHOS) (UNITS)

.64 430 130 .8 16 14.0 912 7.9

. _

.97 510 240 .6 12 10.0 1010 «.l

1.12 S70 2?0 .6 10 .0 1160 7.7

1.08 550 160 .7 13 .0 1120 7.4

.89 440 230 .4 8 12.0 S85 8.2

.76 410 190 .3 7 20.0 798 7.4

1.01 490 230 .4 8 21.0 875 7.8

.86 430 170 .4 9 20.0 865 8.1

.77 400 120 .5 11 19.5 803 8.1

nis- sus- ois- sus- DIS- ois-
SOLVEO PENDEO SOLVED PENOFD SOLVEO OIS- SOLVED
GROSS GROSS GROSS GROSS RA-226 SOLVED GROSS
ALPHA ALPHA BETA BETA (PLAN- RA-226 ALPHA

AS A5 AS AS CHET (RADON AS
U-NAT. U-NAT. CS-137 CS-137 COUNT) METHOD) U-NAT.

DATE (PC/L) (PC/L) (PC/L) (PC/L) (PC/L) (PC/L) (UG/L)

OCT.
20... <2.3 .4 9.2 2.3 — .09 <6.8

NOV.
29... 14 .5 14 5.5 — .11 41

DEC.
07... 7.9 1.1 13 6.7 ~ .10 24

JAN.
08... 13 .2 13 2.9 — .09 38

MAR.
01... 8.2 <.l 13 1.8 ~ .07 25

MAY
03... 10 2.3 17 7.4 — .10 30

JUNE
02... 11 2.7 12 7.0 — .10 33

JULY
06... 7.7 7.2 13 12 ~ .11 23

AUG.
09... 12 3.3 11 10 ~ .11 35

SEP.
12... 5.7 .8 14 3.3 <.l — 17

SUS- PIS- SUS- TOTAL
PENDED SOLVED PENDED DIS- TOTAL NON-
GROSS GROSS GROSS SOLVED FILT- FILT-
AL°HA BETA BETA NATURAL RABLE RABLE

4S AS SR90 AS SR90 URANIUM RESIOUE RESIDUE
U-NAT. /Y90 /Y90 (U)

DATE (UG/L) (PC/L) (PC/L) (UG/L) (MG/L) (MG/L)

OCT.
20... 1.2 7.4 2.1 3.2 630 25

NOV.
29... 1.4 12 4.7 14 810 50

DEC.
07... 3.3 11 5.4 12 850 83

JAN.
08... .6 11 2.4 13 830 25

MAR.
01... <,4 11 1.7 5.7 870 3

MAY
03... 6.9 14 9.3 19 770 100

JUNF

02... 8.1 9.9 5.9 9.9 600 130
JULY
06... 22 11 10 8.9 680 340

AUG.
09... 10 8.9 8.4 7.8 650 230

SEP.
12... 2.3 12 2.8 6.6 620 46

COLOR
(PLAT
INUM-
COBALT
UNITS)

60

__

40

20

20

70

40

60

40

50



236 MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.

LOCATION.—Lat 44°56'40", long 93°05'20" > in SE>tNE% sec.6, T.28 N., R.22 W., Ramsey County, temperature re 
corder at gaging station on left bank in St. Paul, 300 ft upstream from Robert Street Bridge, 1.1 miles 
downstream from Northern States Power Company steam generating plant, 6 miles downstream from Minnesota 
River, and at mile S39.3 upstream from Ohio River.

DRAINAGE AREA.—36,SOO sq mi, approximately.
PERIOD OF RECORD.—Water temperatures: October 1956 to current year.

TEMPERATURE (°C) OP WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 
(WATER-STAGE RECORDER WITH TEMPERATURE ATTACHMENT)

OCTOBER

>AY

1
2
3
4
5

6
7
8
9

10

11
12
13
It
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

'NTH

MAX

17.0
18.0
17.0
16.5
16.0

16.0
15.5
15.5
15.0
11.5

14.0
14.0
13.5
13.5
13.0

13.0
13.0
13.0
13.5
13.5

13.5
12.0
12.0
12.0
12.0

11.5
11.5
11.5
11.0
11.0
10.0

18.0

MIN

16.5
16.5
16.5
16.0
16.0

15.5
15.0
15.0
14.0
13.5

13-5
12.0
12.0
12.0
12.0

12.0
12.0
12.0
13.0
13.5

12.0
12.0
11.5
11.5
11.5

11.5
11-5
11.0
9.5
9.0
8.0

8.0

NOVEMBER

MAX

8.0
5.5
5.5
6.5
6.5

5.5
4.5
4.0
4.0
3.5

3.0
3.5
3.5
4.0
4.0

3.5
3.5
3-5
3.5
4.0

3.5
1.5
1.5
1.5
0.0

0.0
0.0
0.0
0.5
0.5

8.0

MIN

5.5
5.5
4.5
4.0
5.5

4.0
3.0
2.0
2.0
2.0

1.5
2.0
2.0
3.0
3.5

3.0
3.0
3.0
3.0
3.0

1.0
0.5
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
——

0.0

DECEMBER

MAX

1.0
1.0
0.0
0.5
0.0

0.5
0.5
0.5
0.5
1.0

1.0
2.0
1.5
1.5
1.5

0.5
0.5
1.5
2.0
1.5

1.5
1.5
1.0
0.5
1.5

1.5
1-5
2.0l.'b

1.5
1.5

2.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.5
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
1.0

0.0

JANUARY

MAX

2.0
2.0
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

3.0
2.0
1.5
2.0
2.0
2.0

3-0

MIN

1.5
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.0
0.0

0.0
0.0
0.0
b.o
0.0

0.0
0.5
0.0
0.0
0.0

0.0
0.0
0.0
0.5
1.0

0.5
0.5
0.5
1.0
1.5
0.5

0.0

FEBRUARY

MAX

2.0
1.5
1.5
1.5
1.5

2.0
2.0
3.0
2.0
2.0

2.0
2.0
1.5
1.5
2.0

2.0
2.0
2.0
2.0
2.0

3.0
2.0
2.0
2.0
1.5

2.0
2.0
2.0
2.0
——
——

3.0

MIN

0.5
0.5
0.5
0.5
0.5

1.0
1.0
1.0
1.0
1.0

0.5
1.0
0.5
0.5
0.5

1.0
0.5
0.5
0.5
1.5

1.5
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
——
——

0.5

MARCH

MAX

2.0
3.0
3.0
3.0
3.5

3.5
2.0
3.0
3.5
3.5

3.5
4.0
4.0
4.0
3.5

3.5
1.5
1.5
1.0
0.5

1.5
1.5
0.5
0.5
0.0

0.0
0.5
1.0
1.0
1.0
1.0

4.0

MIN

1.0
1.0
1.5
1.0
1.5

1.0
1.0
1.5
1.5
1.5

2.0
3.0
3.0
2.0
3.0

1.5
1.5
0.5
0.5
0.5

0.5
0.5
0.5
0.0
0.0

0.0
0.5
0.5
0.5
1.0
1.0

0.5



MISSISSIPPI RIVER MAIN STEM ; 

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.—Continued

EXTREMES, current year.—Water temperatures: Maximum, 27°C Aug. 18-21; minimum, freezing point on many days
during winter period. 

EXTREMES, period of record.—Water temperatures: Maximum, 31°C July 24-2S, 1964; minimum, freezing point on
many daye during winter period.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 
(WATER-STAGE RECORDER WITH TEMPERATURE ATTACHMENT)

APRIL

DAY

1
2
3
4
5

6
I8
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

YEAR

MAX

1.5
1.5
2.0
2.0
3.0

3.5
1.0
1.0
1.0
1.5

5.0
5.0
5.0
5.0
5.5

5.5
6.0
6.5
6.5
6.5

7.0
7.0
8.0
8.0
8.5

8.5
9.0
9.0
9.5
9.5

9.5

27.0

MIN

1.0
1.5
1.5
2.0
2.0

3.5
3.5
1.0
K.O
1.0

1.5
1.5
5.0
5.0
5.0

5.5
5.5
6.0
6.5
6.5

6.5
7.0
8.0
8.0
8.0

8.5
8.5
9.0
9.0
9.5

1.0

0.0

MAY

MAX

9.5
9.5

10.0
10.5
11.5

11.5
11.5
12.0
13.0
13.5

14.0
11.5
11.5
11-5
15.0

15.5
16.5
18.5
19.0
19.0

21.0
21.0
22.0
22.0
23.0

23.0
23.0
22.0
21.5
20.5
20.0

23.0

MIN

9.0
9.5

10.0
10.0
11.0

11.5
11.5
12.0
12.0
13.0

13.5
11.0
11.5
11.5
11.5

15.0
15.5
16.5
18.0
19.0

19.0
20.0
20.0
20.0
20.5

20.5
20.5
21.0
20.0
19-5
19.0

9.0

JUNE

MAX

20.0
21.0
22.0
23.0
23.0

21.5
21.5
21.5
25.0
21.5

21.0
24.0
25.0
25.5
25.0

25.0
23.5
23.0
23.5
23.0

22.0
22.0
22.0
22.0
23-5

24.0
24.0
21.0
21.0
21.0
——

25.5

MIN

19.0
19.5
20.0
21.0
20.5

21.0
22.0
22.0
23.5
23-0

21.5
21.5
23.0
23.5
23.0

23.5
21.5
21.5
21.5
21.5

21.5
21.0
20.5
21.0
21.0

22.0
23.0
21.5
21.5
21.5

23-5

JULY

MAX

25.0
25-0
21.0
23.0
22.0

22.0
21.0
21.0
22.0
23-0

23.5
21.5
25.5
25.5
25.5

25.0
25.0
21.0
25.0
25.0

25.5
26.0
26.5
26.0
21.5

21.5
23.5
23.0
23.0
23.0
23.5

26.5

MIN

23.0
23.0
22.0
21.0
21.0

21.0
20.0
20.0
20.0
20.5

21.0
21.5
23.0
23-5
24.0

21.0
21.0
22.0
21.5
21.0

23.5
21.5
21.5
21.0
21.5

23-5
23.0
22.0
22.0
23.0
23.0

21.5

AUGUST

MAX

21.0
21.0
24.0
23.5
23.0

23.0
22.0
21.5
21.0
21.5

21.5
23.0
23.0
21.0
24.5

25.5
26.0
27.0
27.0
27.0

27.0
26.5
25.0
23-5
23.0

22.0
22.0
23.5
24.5
24.5
24.5

27.0

MIN

24.0
24.0
23.5
23.0
23.0

21.5
21.5
21.0
20.5
20.5

21.0
21.5
22.0
23.0
23.5

23.5
24.0
24.5
25.0
26.0

26.0
25.0
23.0
21.5
22.0

21.5
21.5
21.5
23-5
23.5
23.5

26.0

SEPTEMBER

MAX

23.5
23.0
22.0
21.5
21.5

21.5
21.5
21.0
21.0
21.0

21.0
20.5
20.5
20.5
21.0

21.0
21.0
21.0
22.0
23.5

21.0
20.5
19.5
19.0
19.0

18.0
18.0
18.0
17.0
17.0
——

23.5

MIN

23.0
22.0
21.5
21.0
21.0

21.0
21.0
20.5
20.5
21.0

20.5
20.5
20.5
20.0
20.5

20.5
20.5
20.5
21.0
21.0

20.5
19.5
19.0
19.0
18.0

17.0
16.5
16.5
16.0
15.0
——

23.0



MISSISSIPPI RIVER MAIN STEM 

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.

LOCATION. — Lat 44°36'36", long 92°36'36", in SW^sHW^ sec. 10, T.113 N., R.15 W., Goodhue County, on right bank on 
downstream side of dam, 5 miles northwest of Red Wing, and at mile 796.7 upstream from Ohio River.

DRAINAGE AREA. — 46,600 sq mi, approximately.
PERIOD OF RECORD. — Chemical analyses: July 1969 to current year. 

Water temperatures: August 1969 to current year.

WATER DUALITY DATA. WATER YEAR OCTOBER 1971 TO SEPTEMBER 197?

TE«PEP- 
ATURF 

DATE (OFG C)

OCT.
IP. . .

NOV.
02...
15...

DFC.
07...
?0. . .

JAN.
17...
19...

FFH.
14...
??. . .

MAR.
?0. ..
24...

APR.
17...
?4. ..

MAY
15...
30...

JUNE
1?...

JULY
07...

AUG.
11...
23...

SEP.
12...
20...

15

8
5

1

1

?

1
2

7
7

15
19

21

21
?3

?0
21

.0

.5

.0

.n

.0

.0

.0

.n

.P

.0

.0

.0

.8

.0

.0

—

.0

.5
1.0

.0

.0

OIS- 
CHAPGF 
(CFS)

9800

44300
33300

23520
12200

11400
11500

10400
9900

30100
4R900

32900
42700

48100
35200

33000

16200

41800
33600

18400
16500

SPE 
CIFIC BIO- 

COLOR CON- CHFM- ALKA- 
TUH- (PLAT- DUCT- DIS- ICAL LINITY 
HIO- INUM- ANCE SOLVED OXYGEN PH AS 
ITY TOSALT (MICRO- OXYGEN OEMAND CAC03 

(JTU) UNITS) MHOS) (MG/L) (MfVL) (UNITS) (MG/L)

15

__
14

__
1"5

5
—

__
15

?0
—

-_
__

60
_-

80

-_

—
50

--
40

25

-.
70

__
60

35
--

__
25

20
—

50
__

55
__

45

__

—
65

__
65

R

.-

12

__
12

11
489

__
9

10
—

11
__

8
--

7

-_

—
6

--

.6

..

.1

__
.2

.8
--

__
.7

.0
—

.5
__

.8
— -

.2

__

—
.1

--
420 8.6

2.0

--
2.3

-_
2.4

1.4
--

-_
2.0

3.5
--

--
--

2.4
--

3.0

--

—
3.3

--
4.0

8.0

--
7.6

-_
7.7

8.6
--

-_
7.5

7.6
—

7.9
--

8.0
--

7.6

--

—
8.1

--
8.1

156

--
91

--
152

184
--

--
170

94
—

156
«

146
—

187

— •

—
148

--
134

TOTAL 
NITRO 
GEN 
(N> 

(MG/L)

—

--
--

--
--

--
--

2.4
--

--
6.5

~
2.1

~
2.2

~

3.8

2.0
--

1.8
—
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053449SO MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.—Continued

EXTREMES, current year.—Water temperatures: Maximum, 27.5°C July 23, 24, Aug. IS, 19; minimum, freezing point
on many days during winter period. 

EXTREMES, period of record.—Water temperatures: Maximum, 2S°C July 2, 14, 17, 30, 1970; minimum, freezing
point on many days during winter period. 

REMARKS.—Recorded stopped Oct. 1-4. Some analyses furnished by Metropolitan Wastewater Treatment Plant and
Water Quality office, Environmental Protection Agency. Water discharge furnished by the St. Paul District,
Corps of Engineers.

WATER QUALITY DATA, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OATE

OCT.
18...

NOV.
02...
15...

DEC.
07...
20...

JAN.
17...
19...

FEB.
14...
22...

MAR.
20...
24...

APR.
17...
24...

MAY
15...
30...

JUNE
12...

JULY
07...

AUG.
11...
?3...

SEP.
12...
20...

ORGANIC
NITRO
GEN
<N)

(MG/L)

—

_-
—

--
—

—
--

.55
--

—
1.3

—
.94

_-
.77

—

.96

1.3
--

1.0
—

DIS 
SOLVED

AMMONIA
NITRO
GEN
(N)

(MG/L)

__

.47
—

.51
—

__
.80

.95
_-

—
.54

—
.16

__
.19

--

.24

.13
_-

.30
—

DIS
SOLVED

NITRITE
(N)

(MG/L)

__

__
™

-_
—

__
__

—
_-

—
™

—
™

__
__

™

.04

.01
_-

.03
—

DIS
SOLVED

NITRATE
(N)

(MG/L)

__

__
-_

__
-_

__
-_

-_
-_

—
--

—
™

__
__

—

2.6

.60
__

.42
—

DIS 
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)

__

.90
--

1.3
_-

__
.30

.85
—

—
4.7

—
1.0

__
1.2

--

2.6

.61
—

.45
—

TOTAL
PHOS
PHORUS
(P)

(MG/L)

__

.25
-_

.19
__

__
.30

.23
—

—
.37

—
.17

__
.25

—

.37

.23
__

.29
—

OIS- 
SOL-
VED-
PHDS-

PHORUS
(P)

(MG/L)

__

.17
__

.16
__

__
.22

.02
_-

—
.21

—
.09

__
.12

~

.14

.12
__

_-
—

HARD
NESS
(CAtMG)
(MG/L)

374

__
35S

__
396

223
»

»
406

222
—

202
~

238
-_

~

-_

-_
162

__
162

DIS
SOLVED
SODIUM
(NA)

(MG/L)

_-

__
_-

_-
_-

_-
13

»
_-

—
6.8

—
7.7

__
—

~

--

—
--

_-
—



MISSISSIPPI RIVER MATS STEM 

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MOOT.—Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

RATE

OCT.
18...

NOV.
02...
15...

DEC.
07...
20...

JAN.
17...
19...

FEB.
14...
?2...

MAR.
20...
?4...

APR.
17...
?4...

15...
30...

JUNF
12...

JULY
07...

AUG.
11...
23...

StP.
12...
?0...

DIS
SOLVED
PO
TAS
SIUM
(K>

(MG/L)

—

—
~

--
—

—
3.5

--
—

__
4.2

_-.
?.8

__
--

_-

—

__
--

«
—

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

14

--
10

__
7.8

18
—

--
19

22
—

9.5
—

12
—

13

--

«
8.7

«
8.7

DIS
SOLVED

SULFATE
(S04)
(MG/L)

27

__
40

«
49

50
«

__
38

1,5
--

44
~

92
-_

-_

--

__
28

__
28

DIS
SOLVED
FLUO-
PIOE
(F)

(MG/L)

__

__
--

__
--

__
.0

__
«

__
.3

__
.6

__
-_

__

--

__
--

__
—

IMME
DIATE
COLI-
FORM
(COL.
PER

100 ML)

„

__
--

__
«

240000
—

__
«

__
«

__
~

__
__

__

—

__
«

__
—

METHY-
LENE
BLUE
ACTIVE
SUB

STANCE
(MG/L)

„

.00
_-

.00
—

__
.01

.04
--

_.
.00

__
.00

__
.00

__

--

__
—

__
«

OIS_
SOLVED
AMMONIA
(NH4)
(MG/L)

_.

.61
--

.66
.-

__
1.0

1.2
—

--
.70

•-
.21

__
.24

_-

.31

.17
_-

.39
—

DIS_
SOLVED
NITRATE
(N03)
(MG/L)

__

._
«

__
«

-.
--

__
—

__
—

-.
—

_
__

—

11

2.7
—

1.9
—

OIS_
SOLVED

NITRITE
<N02)
(MG/L)

__

_-
«

..
--

__
«

.-
«

—
«

--
—

_
--

—

.1

.0
—

.1
—



MISSISSIPPI RIVER MAIN STEM

053449SO MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.—Continued 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCTOBER

DAY

1
2
3
1
5

6
7
8
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
21
25

26
27
28
29
30
31

MONTH

DAY

1
2
3
1
5

6
7
8
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
21
25

26
27
28
29
30
31

MONTH

YEAR

MAX

——
——
——
——
18.0

17.5
16.5
16.5
16.0
15.5

15.0
11.5
11.0
11. 0
11.0

11.0
11.5
15.0
16.0
16.0

15.0
15.0
15.0
15.0
11.5

15.0
15.0
11. 0
13.0
12.5
12.0

18.0

MAX

2.0
3.0
3.0
3.5
1.0

1.5
1.0
1.5
1.0
5.5

5.0
5.0
5.0
5.0
6.5

8.5
9.5
9-0
8.0
9.0

8.5
7.5
7.5
8.5
9.5

10.0
10.0
10.0
10.5
11.5
——

11.5

27.5

MIN

__
——
——
——
17.5

. 16.5
16.0
16.0
15.5
15.0

11.5
11.0
13.5
13.5
13.5

11.0
11.0
11.5
15.0
15.0

15.0
15.0
11.5
11.5
11.5

11.5
11.0
13.0
12.0
12.0
10.0

10.0

APRIL

MIN

2.0
2.0
2.5
2.5
3.0

1.0
3.5
3.5
3.5
4.0

1.5
1.5
5.0
1.5
1.5

6.0
6.5
8.0
7-5
7.5

7.5
7.0
7.0
7.0
8.0

9.0
9.5
9.5

10.0
10.0
——

2.0

0.0

NOVEMBER

MAX

10.0
9.5
9.0
7.5
7.0

6.0
3.5
3.0
3.5
3.5

3.5
1.0
1.0
4.5
5.0

5.5
5.5
5.5
5.0
1.5

1.0
3.0
2.5
2.0
2.0

2.0
1.5
1.5
1.5
1.0
——

10.0

MAY

MAX

11.5
11.5
11.0
12.0
12.5

12.0
12.5
12.5
13-5
11.5

15.0
11.5
15.5
15.0
15.5

17.0
19.0
20.5
21.0
21.5

22.0
23.0
23.0
23.0
23.5

23.5
23.5
23-0
23.0
21.0
20.5

23.5

MIN

9.5
9.0
7.5
•7.0
6.0

3.5
3.0
3.0
2.5
3.0

3.0
3.5
3.5
1.0
t.5

5.0
5.5
5.0
1.5
1.0

3.0
2.5
2.0
2.0
2.0

1.5
1.5
1.5
1.0
1.0
——

1.0

MIN

10.0
11.0
10.5
11.0
12.0

12.0
11.5
12.0
12.0
13.0

11. 0
11.0
11.5
11.5
11.5

15.0
17.0
18.0
19.0
20.0

21.0
21.5
22.0
22.0
22.0

22.5
22.5
23.0
21.0
20.0
19.5

10.0

DECEMBER

MAX

1.0
1.0
1.0
1.0
1.0

1.0
1.5
1.5
1.0
1.0

1.0
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

1.5

MAX

21.5
22.0
23.0
23.0
22.5

21.0
21.0
21.5
21.0
23.0

22.5
23-5
21.5
21.0
23.5

22.5
22.0
22.5
22.0
21.5

21.0
22.0
21.5
22.0
23.0

23.5
23.5
21.0
21.5
25.0
——

25.0

MIN

0.5
0.5
0.5
0.5
1.0

1.0
1.0
1.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.0
0.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5 '
0.0
0.0
0.0
0.0
0.0

0.0

JUNE

MIN

19.5
21.0
21.5
22.0
22.0

22.0
23.5
23.0
23.0
21.5

21.5
22.0
23.0
23.0
22.5

22.0
21.0
21.5
21.5
20.0

19.5
20.5
20.5
20.5
21.0

22.0
23.0
23.0
22.5
21.0
——

19.5

JANUARY

MAX

0.5
0.5
0.5
0.0
0.0

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.0
0.0

0.0
0.5
0.5
0.0
0.0

0.5
0.5
0.5
0.5
0.0

0.0
0.0
0.0
0.0
0.0
0.5

0.5

MAX

25.5
25.0
21.0
23.5
23-5

23.0
22.5
22.0
23.0
23-5

21.0
21.5
25-0
25.0
25.0

25.0
21.0
21.5
21.5
25.5

26.5
27-0
27-5
27.5
26.5

25.0
23.0
23.5
23.5
21.5
21.5

27.5

MIN

0.5
0.5
0.0
0.0
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

JULY

MIN

21.5
21.0
23-0
22.5
22.0

21.5
21.0
21.5
21.5
22.5

23.5
23.5
23.5
21.0
21.0

21.0
23.5
23.0
21.0
21.5

25-0
26.0
26.0
26.5
25.0

23.0
22.5
22.5
22.5
23.0
23-5

21.0

FEBRUARY

MAX

0.5
0.5
0.0
0.0
0.0

0.0
0.0
0.5
0.0
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
1.0
1.0
——
——

1.0

MIN

0.5
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.5
0.5

0.0
0.5
0.0
0.0
0.0

0.5
0.0
0.5
0.5
0.5

0.5
0.5
0.5
0.5

—
0.0

AUGUST

MAX

21.0
2*KO
23.5
23-5
23.0

22.5
21.5
21.0
21.5
21.0

22.0
23.0
23.0
21.5
21.5

26.0
27.0
27.5
27-5
27.0

27.0
26.5
21.5
23.0
22.5

22.0
22.5
23.0
21.0
21.0
23.5

27-5

MIN

23.5
23.5
23.0
22.5
22.5

21.5
21.0
20.5
20.0
20.5

20.5
21.5
22.0
23.0
23.5

21.5
25-5
26.0
26.5
26.0

26.0
21.5
23.0
22.5
22.0

21.0
21.0
21.5
22.5
23.0
23.0

20.0

MARCH

MAX

1.0
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

1.0
1.0
1.5
1.5
1.5

2.0
2.0
2.5
2.5
2.5

2.0
2.0
2.0
2.0
2.0

2.0
1.0
2.0
2.0
2.5
2.0

2.5

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.5
0.5
0.5
0.5

0.5
1.0
1.0
1.0
1.5

1.5
1.5
1.5
1.5
2.0

1.5
1.5
1.5
1.5
1.5

1.0
1.0
1.0
1.5
1.5
2.0

0.0

SEPTEMBER

MAX

23.0
22.5
22.5
21.0
21.0

21.0
20.0
20.5
20.5
20.5

20.5
20.0
20.0
20.0
20.5

20.5
20.5
21.0
21.5
21.5

21.0
19.5
18.5
18.5
18.5

18.0
16.5
16.5
16.0
15.0
——

23.0

MIN

22.5
21.5
21.0
20.5
20.5

20.0
20.0
19.5
19.5
20.0

19.5
20.0
20.0
19.5
19.5

19.5
19.5
20.0
20.5
21.0

19.5
18.5
18.0
18.0
18. a

16.5
16.0
16.0
15.0
11.0
——

11.0



242 WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN. 

(Hydrologic bench-mark station)

LOCATION. — Lat 44°05'30", long 92°03'57", in sec. 7, T. 107 N., R.10 W., Winona County, at gaging station on left 
bank, 2.3 miles upstream from Middle Fork, 2.4 miles west of Elba, and 3.5 miles upstream from confluence 
with South Fork.

OUALTTY nuTA. YEAH OCT1BFP l<m TO SEPTEMBER 1978

D/VTF

OCT.
13...
13...

NOV.
If-...
1ft...

DEC.
OR...
OR...

JAN.
1?...
1?...

FEW.
24...
24...

MAR.

??...
2?...

APR.
2ft...
26...

JUNE
OS...
OS...

JULY
13...
13...

AUG.
1*...
16...

SEP.
26...
2ft...

nis-
CHAPGF.
(CFsi

?6
26

26

?6

26
26

25
2S

22
2?

77
77

31
31

2S
25

2*
23

?2
22

75
75

IMS- nis-
SOLVFD SOLVED
SILICA I&ON
<SIO?) (FF)
(MG/I 1 (UG/LI

IS 10
--

16 10
—

16 0
-.

16 50
-_

16 20
--

14 10
--

10 10
--

1R 20
—

1ft 20
--

13 10
--

11 50
—

DIS
SOLVED
ARSENIC

(AS)
DATE (UG/L)

OCT.
13... 0

NOV.
16...

DEC.
08...

JAN.
12...

FFrt.
24...

MAR.
22... 6

APR.
26...

JUNE
05...

JULY
13...

AUG.
16... 9

SFP.
26...

ni-s-
SOLVEO
MSM-

GANFSF
(MNI

<H'i/L 1

30
--

30
—

in
-.

110
-_

10
--

88
-.

50
—

50
--

43
--

50
__

30
—

DIS
SOLVED
HOHON

(B)
(Ub/LI

20

20

20

10

20

in

?n

40

10

20

640

DIS
SOLVED
CAL
CIUM
(CAI

(MG/LI

72
—

73
_

74
—

73
-_

72
-_

5S
__

69
__

72
--

70
--

71
__

43
—

DIS-
SOLVEO V
CAD
MIUM
(CO)

(UG/L)

0

--

--

--

--

0

—

--

--

1

--

nis-
SOLVFO
MAG-
i-JE-
SIU»
(MGI

(MG/LI

25
—

24
_

26
__

25
__

25
__

16
__

25
__

25
--

25
..

24
__

13
~

HFXA-
[ ALE:NT
CH»O-
MIUM
<CR6)
(UG/L)

0

--

--

--

--

0

--

--

"

0

—

DIS-
SOLVFD
SODIUM
(NAI

(MG/L)

4.7
--

4.1
__

4.6
__

4.8
—

4.2
-_

3.2
__

5.0
—

6.2
--

5.1
--

4.2
__

3.B
—

OIS-
SOLVFD
COBALT
(CO)

(UG/L)

1

--

--

—

--

0

--

--

—

\

—

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)

1.7
--

1.8
__

1.6
__

1.1
__

1.1
_-

5.0
__

1.9
__

1.6
--

2.3
--

1.4
__

8.0
—

DIS
SOLVED
COPPER
(CU)

(UG/L)

44

—

--

—

—

6

--

—

—

2

—

BICAR
BONATE
(HC03)
( MG/L )

343
--

321
__

328
--

322
-_

319
--

244
__

308
-_

320
--

309
--

319
_.

188
—

DIS
SOLVED
LEAD
(PR)

(UG/L)

8

—

—

--

--

6

—

--

--

7

--

ALKA-
CAR- LINITY

BONATE AS
(C03) CAC03
(MG/L) (MG/L)

0 281
_-

0 263
__

0 269
__

0 264
_-

0 262
_-

0 200
._ —

0 253
-_

0 262
_-

0 253
--

0 262
_-

0 154
—



WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, HINN.—Continued 

(Hydrologic bench-mark station)

DRAINAGE AREA.—101 sq mi.
PERIOD OF RECORD.—Chemical analyses: August 1967 to current year.

WATER DUALITY DATA. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

OCT.
13...
13...

NOV.
16...
16...

DEC.
OB...
08...

JAN.
12-...
12...

FEB.
24...
24...

MAR.
22...
22...

APR.
26...
26...

JUNE
OS...
OS...

JULY
13...
13...

AUG.
16...

SEP!"
26...
26...

DIS
SOLVED

SULFATE
(SD4)
(MG/L)

.8
__

17
__

17
--

IS
-_

16
-_

18
__

17
__

IS
--

17
-_

16

15
~

DIS-
SOLVED
CHLO
RIDE
(CD
(MG/L)

4.4
-_

5.2
__

5.7
--

8.6
-_

6.1
—

7.7
__

7.3
__

4.2
~

6.0
--

5.2

8.4
—

DATE

OCT.
13...

NOV.
16...

DEC.
OB...

JAN.
12...

FEB.
24...

MAR.
22...

APR.
26...

JUNE
05...

JULY
13...

AUG.
16...

SEP.

DIS- SOLVED
SOLVED NITRITE
FLUO- PLUS
RIOE NITRATE
IF) IN)

(MG/L) (MG/L)

.4 1.9
_. __

.1 2.0
-_ __

.3 2.0
__ __

.0 2.0
-_ _-

.1 2.0
__ --

.1 2.5
__ --

.2 1.5
__ ..

.0 1.9
_- --

.4 1.8
_- _-

.1 1.3

.2 1.3-
~

nis-
SOLVED DIS-
MOLYB- SOLVED
OENUM NICKEL
(MO) (NI)

(UG/L) (UG/L)

1 2

__ --

_- --

-. --

__ --

3 3

__ --

-_ --

-_ ._

1 3

-.

TOTAL
PHOS
PHORUS
(P)

CMG/L)

.13
__

.15
__

.19
__

.28
__

.09
__

.SO
__

.20
__

.35
__

.37
__

.16

1.4
~

DIS-
SOLVED
STRON
TIUM
(SR>

(UG/L)

110

—

~

--

--

90

__

—

«

60

__

DIS
SOLVED
BORON

IB)
(UG/L)

20
__

20
._

20
__

10
__

?0
__

10
__

?0
__

40
_-

10
_.

20

640
~

nts-
SOLVED
VANA
DIUM
(V)

(UG/L)

.0

--

--

--

--

1.3

__

«

«

1.9

— _

SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

384
__

314
„

326
__

316
__

334
__

292
__

322
__

334
._

308
__

306

212
—

DIS
SOLVED
71HC L
(ZN)

(UG/L)

30

--

--

--

--

0

«

--

--

?0

__

SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

301
__

308
__

31S
__

311
__

306
__

250
__

294
__

308
__

302
__

298

201
—

DIS
SOLVED
.ITHIUM

(LI)
(UG/L)

60

--

--

--

—

0

--

--

~

10

__

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

27.0
__

22.6
__

23.2
__

21.8
__

20.6
__

61.1
__

27.2
__

22. S
-_

20.0
__

IB.?

43.1
~

nis-
SOLVFD
SELE
NIUM
(SF)

(UG/L)

a

—

™

~

~

4

«

—

--

0

_

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)

.52
__

.43
__

.44
__

.43
__

.45
__

.40
_-

.44
__

.45
--

.42
-_

.42

.29
—

HARD
NESS
(CAfMG)
(MG/L)

280
__

280
__

290
__

290
__

280
__

200
__

280
__

2BO
-_

280
__

280

160
—



WHITEWATER RIVER BASIN 

05376000 NORTH FORK WHITEWATER RIVER HEAR ELBA, MINN.—Continued

(Hydrologic bench-mark station) 

WATER QUALITY DATA. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1973

DATE

OCT.
13...

MAR.
33...

DATE

OCT. 
13.. 
13.. 

NOV. 
16.. 
16.. 

DEC. 
08.. 
08.. 

JAN. 
13.. 
13.. 

FEB. 
34.. 
34.. 

MAR. 
33.. 
33.. 

APR. 
26..

JUNE 
OS.. 
05.. 

JULY 
13.. 
13.. 

AUG. 
16.. 
16.. 

SEP. 
26..

nis-
soLVF.n
G-^OSS
ALPHA

AS
U-MAT.
(PC/L)

<l.l

l.a

SPE- IMME- 
NON- SODIUM BIO- CIFIC DIATE 
CAR- AD- CHEM- COLOR CON- COLI- 

BONATE SORP- ICAL (PLAT- DUCT- DIS- FORM 
HARD- TION PERCENT TEMPER- OXYGEN INUM- ANCE PH SOLVED (COL. 
NESS RATIO SODIUM ATURE DEMAND COBALT (MICRO- OXYGEN PER 
(MG/L) (DEC C) (MG/L) UNITS) MHOS) (UNITS) (MG/L) 100 ML)

1 .1 3 10. S .4 S 530 B.I 
10.5 — -- S10 8.3 13.7 310

18 .1 3 8.5 — S 534 8.1 — — 
8.5 1.1 — 510 B.6 11.4 105

33 .1 3 5.0 .5 3 538 8.0 
5.0 — -- SOS 8.3 11.3 138

31 .1 4 3.3 1.4 0 536 8.1 
3.2 -- — 500 8.0 14.3 15

21 .1 3 2.0 -- 3 505 fl.O 
3.0 .4 -- 495 7.6 14.0 10

3 .1 3 — 3.S 30 430 7.7 
3.0 — — 400 7.4 13.3 3300

33 .1 4 10.0 3.3 S 497 8.3 
10.0 -- -- 495 8.6 14.6 <SO

30 .3 5 15.0 1.2 10 530 7.7 
15.0 — -- 510 8.1 9.3 3100

34 .1 4 15.5 .1 30 514 8.0 
15.5 -- -- 505 8.3 9.5 3300

14 .1 3 30. S 1.4 3 502 8.0 
30.5 — -- 460 8.3 10.1 4390

7 .1 5 1?.0 3.6 50 341 7.5 
12.0 -- -- 345 7.6 9.5

SUS
PENDED
r,pQSS
ALPHA

AS
U-NAT.
(PC/LI

<.l

l.l

DIS
SOLVED
GPOSS
dFTA
A"5

CS-117
(PC/L 1

1.*

*..«

S'lS-
PE-JOEO
r,MnSS
BFTA
AS

CS-137
(PC/LI

.4

4.2

OIS-
SOLVEO
PA-226
(O&DOM

METHOD)
(PC/LI

.OS

.06

DIS-
SOU/EO
GROSS
ALPHA

AS
U-NAT.
(UG/LI

<3.3

5.3

SUS
PENDED
GROSS
ALP«A

AS
U-N4T.
(UG/LI

<.4

3.2

DIS
SOLVED
GROSS
BETA

AS SK90
/Y90
(PC/LI

3.1

5.6

SUS
PENDED
GROSS
BETA

AS SR90
/Y90
(PC/LI

<.4

3.4

DIS
SOLVED

NATURAL
URANIUM

(U>
(UG/L)

.6

.8

TOTAL
FILT-
RABLE

RESIDUE

(MG/L)

310

270

TOTAL
NON-

FILT-
RARLE

RESIDUE

(MG/L)

7

79



WHITEWATER RIVER BASIN 

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN.—Continued

(Hydrologic bench-mark station) 

VATFR OUALITY DATA. '"4TE 1-1 YFA« orTOHFK I'J/l TO SFPTE'irtFR 197?

- 4L?r
BOTTOM

LimiN OE-
PnsiTS

•1ATF IIIG/L) (nG/KG)

nCT.
13...

4UO.
16...

F

.00 <.?

.00 <.?.

DOE
IN

OTTO*
DE- Di)T

POSITS
OATF. (UG/KG) (UG/L)

OCT.
13...

AUG.
16...

t
(

Ef

<.2 .00

<.2 .00

MFPTA-
CHLOH

IEPTA- FMOXIDE
HLOK IN r»oT-
OXinp TOM DE

POSITS
OATF (UG/L) (UG/KG)

OCT.
13...

AUG.
16...

.00 <.2

.00 <.2

LINOANK

(UG/L)

.00

.00

HOT
IM

POTTO"
nt-

POSITS
(UG/KG)

<.p

<.?

MALA-
THION
(UG/L)

. no

.00

I IMOANF

HOTTO-'i
DE

POSITS
(UG/KG)

<•?

<.->

'il-
FLUKI'i

CrlLOO-
•>AN^

(UG/L)

.0

.0

I'l-
EL't^IN

IM
ROTTOf"
HF-

CHLO"- 
DANF 
IM

HOTTOM
DE

POSITS
(IIG/KG)

<1

<1

ENUVIN

DDf

nno

''OTTO"
) rvF-

PrvsiTs
(UG/L) (UG/KG)

ENn-
i'

HOTl
OE-

00 <.2

00 <.?

JIM
J
OM HF.PTA-

CHLOP
POSITS POSITS

(UG/L)

.no

.01

PARA-
THIO^I
(UG/L)

.00

.00

(UG/KG)

?.o

?.o

UI-

A7INON

(UG/L)

.00

.00

(UG/L)

.00

.00

METHYL
PAHA-
THION
(UG/L)

. .00

.00

(UG/KG) (UG/L)

2,4-

.2 .00

.2 .00

•0 2,4,5-T

(UG/L) (UG/L)

00 .00

00 .00

OOF.

(UG/L)

.00

.00

HEPTA-
CHLOW

IN
BOTTOM
DE

POSITS
(UG/KG)

<.2

<.2

SILVEX

(UG/L)

.00

.00

sus-

OATE

OCT.
13...

NOV.
16...

OEC.
08...

JAN.
12...

FEB.
24...

APR.
26...

JUNE
05...

JULY
13...

AUG.
16...

SEP.
26...

TIME

1316

1135

1131

1445

1220

1105

1234

1217

1709

1330

DIS
CHARGE
(CFS)

26

27

26

26

23

31

25

24

22

75

TEMPER
ATURE
(OEG C)

10.5

8.5

5.0

3.0

2.0

10.0

15.0

15.5

20.5

12.0

SUS-
PENOEO
SEOI-
MENT
(MG/L)

42

66

148

15

25

11

102

76

18

750

PENO
SEO

EO
I-

MENT
01

CHA
S-
RGE

(T/OAY)

2

4

10

1

1

6

4

1

151

.9

.8

.1

.6

.92

.9

.9

.1



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

(Sin-1 ) 
("G/D

DIS 
SOLVED

(FE) 
(UO/L)

(MM)

HIG/L)

DIS 
SOLVED 
CAL-
CUIM 

(CA)

(MG/L)

DIS-
SOLVED
MAG-
ME-
SHIM
<MG)

(MG/L)

DIS- 
SOLVED 
SODIUM
(NA) 

(MG/L)

OIS-
SOLVED
PD-
TAS-
SIUM
(K)

(MG/L)

BICAR- 
BONATE 
(HC03) 
(MG/L)

CAR- 
BONATE 
(C03) 
(MG/LI

OCT
19

JAM

040P4000 - ST. LOUIS WIVFP AT SCANLON. MINM. (LAT 46 42 12 LONG 092 25 07)

8 7.3

1280 

1*1(1

11

6?0 

540

50 

33 

Sll

6.2

9.8 

8.2

1.7

1.1

71

82

A|iG. 
31.

AUG. 
31.

AUG. 
30.

1972 
12S

1972 
E7?

1972
240

obm^on - HOWSTKIMG RIVF.R NEAP TALMDOM. MIMN (LAT 47 32 12 LONG 093 47 451

49 in 1^0 30 30 in 2.9 1.6 141

OS131650 - RO'VSTPINO W AT SHOGRENS DAM NW DORA LK MIN (LAT 47 41 45 LONG 094 03

S.3 140 0 22 «.6 1.1 .2 105

- POPPLF RIVFP NEAR DORA LAKE* MINN (LAT 47 41 35 LONG 094 06 19)

«.7 SO 10 27 8.8 2.3 1.2 126

051317=;0 - BIG FORK RIVFR NEAR BIGFORK, MINN (LAT 47 45 05 LONG 093 46 33)

9.8 140 30 2ti 9.4 2.4 .9 131 

05131740 - RICE RIVER NEAR 8IGFORK. MINN. (LAT 47 40 27 LONG 093 39 23)

56 10 120 40 35 8.2 2.7 1.4 148

	DIS- DIS- DIS-
DIS- OIS- SOLVED SOLVED SOLVED

ALKA- DIS- SOLVED SOLVED NITRITE TOTAL OIS- SOLIDS SOLIDS
LINITY SOLVED CHLO- FLUO- PLUS PHOS- SOLVED (RESI- (SUM OF

AS SULFATE RIDE RIDE NITRATE PHOPUS BORON OUE AT CONSTI-
CAC03 (S04) (CD (F) (N) (P) (81 180 Cl TUENTSI
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) (MG/L) (MG/L)

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 
DAY)

04024000 - ST. LOUIS RIVER AT SCANLON. MINN. (LAT 46 43 13 LONG 093 35 07)

OCT. 
19. 

JAN. 
06. 

APR. 
11.

AUG. 
30.

. 1971
58 2« 

. 1972 
67 14

21

05131600 -

. 1973 
116 4.1

4.6 .2 

14 .2 

16 .3

BOWSTRING RIVER NEAR

1.5 .2

05131650 - BOWSTRING R AT SHOGRENS

AUG. 
31.

AUG. 
31.

AUG. 
30.

AUG. 
30.

. 1972 
84 6.5

05131720

. 1972 
103 2.5

05131750

. 1972 
107 3.1

05131760

. 1973 
121 3.1

.8 .2

.00 

.03 

.26

TALMOON,

.01

.10 

.06 

.09

MINN (LAT

.OS

DAM NR DORA LK MIN

.01

- POPPLE RIVEP NEAR DORA LAKE.

1.1 .1

- BIG FORK RIVER NEAR

.9 .2

.00

BIGFORK,

.00

.03

MINN (LAT

.04

MINN (LAT

.05

ISO 

330 

300

47 33

80

(LAT 47

70

47 41

60

47 45

60

- RICE RIVER NEAR BIGFORK, MINN. (LAT 47 40 37

1.1 .1 .00 .03 40

148 

170 

190

12 LONG 093

174

41 45 LONG

134

35 LONG 094

158

05 LONG 093

164

LONG 093 39

178

113

130

47 45)

130

094 03

97

06 191

114

46 33)

119

331

135

1140 

588 

939

33.1

25)

46.3

«

106

36.9



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

SPE-
OIS- NON- SODIUM CIFIC 

SOLVED CAR- AD- CON- 
SOLIDS HARD- BONATE SORP- DUCT- 
(TONS NESS HARD- TION PERCENT TEMPER- ANCE 
PER (CA.MG) NESS RATIO SODIUM ATURE (MICRO-

DATE AC-FT) (MG/L) (MG/L)

COLOR 
(PLAT 
INUM- 
COBALT

(OEG C) MHOS) (UNITS) UNITS)

04024000 - ST. LOUIS RIVER AT SCANLON. MINN. (LAT 46 42 12 LONG 092 25 07)

OCT.
19. 

JAN.
06. 

APR.
11.

.20 75

.23 82

.26 78

.3 15) 11.0 166 6.6 100

.5 20 .0 ?09 6.8 200

.4 — 3.0 218

05131600 - BOWSTRING RIVER NEAP TALMOON. MINN (LAT 47 32 12 LONR 093 47 45)

AUG. 
30. .24 120 20.0 229 6.8

AUG. 
31.

AUG. 
31.

AUG. 
30.

AUG. 
30.

05131650 - BOWSTRING R AT SHOGRENS DAM NR DORA LK MIN (LAT 47 41 45 LONG 094 03 25)

1472
.18 90 4 .1 3 21.5 168 7.6 40

05131720 - POPPLE RIVER NEAR DORA LAKE. MINN (LAT 47 41 35 LONG 094 06 19)

1972
.?! 100 0 .1 5 2Kb 204 7.2 20

05131750 - BIG FORK RIVER NEAR BIGFORK. MINN (LAT 47 45 05 LONG 093 46 33)

1972
.22 110 1 .1 5 22.b 213 6.9 SO

05131760 - PICE RIVFR NEAR BIGFOHK, MINN. (LAT 47 40 27 LONG 093 39 22)

.24 120 23.0 233 7.S 20

01021000 - ST. LOUIS RIVER AT SCANLON, MINN, (LAT 16 12 12 LONG 092 25 07)

DATE

OCT.
19... 

JAH.
06... 

APR.
11. . .

DIS 
SOLVED 

ARSENIC
US) 

(UG/L

DIS 
SOLVED 
BERYL 
LIUM 
(BE) 

(UG/L)

DIS 
SOLVED 
BORON 

(B) 
(UG/L)

150

220

200

DIS 
SOLVED 
CAD 
MIUM 
(CD)

DIS 
SOLVED 
CHRO 
MIUM 
(CR)

(UG/L) {UG/L)

DIS- DIS 
SOLVED SOLVED 
COPPER LEAD
(CU) (PB)

(UG/L) (UG/L)

20

DIS- DIS 
SOLVED DIS- DIS- DIS- SOLVED DIS- 
MOLYB- SOLVED SOLVED SOLVED SELE- SOLVED 
DEHUM NICKEL SILVER ZINC NIUM MEHCUHY 
(MO) (NI) (AG) (ZN) (SE) (HG) 

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

OCT.
19... 

JAN.
06... 

APR.
11... 25 6 0 30 17 .!•



OIS- TEMPFQ- 
CHARGF ATUPE

MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

SPE- OIS- 015-
CIFIC SOLVED OIS- DIS- SOLVED
CON- SOLIDS SOLVED SOLVED TOTAL ORGANIC AMMONIA
DUCT- (RESI- SOLIDS SOLIDS NITRO- NITRO- NITRO-

H ANCE DUE AT (TONS (TONS GEN GEN GEN
(MICRO- 180 C)

(CFS) (OEG C) (UNITS) MHOS) (MG/L)
P£P 
DAY)

PER (N) <N) (N) 
AC-FT) (MG/L) (MG/L) (MG/L)

MAY 
23.

MAY , 
24..

MAY < 
24..

JAN..
10.. 

APR.
18..

OCT..
28.. 

JAN. .
10.. 

FFB.
09.. 

MAR.
13.. 

APR.
IB.. 

MAY
23.. 

JUNt
28..

1972

1972
595

1972
852

05030260 - TOAD KIVER NORTH OF P£RHAM,MINN. (LAT 46 38 38 LONG 095 30 33) 

89 21.0 7.4 452 296 71.1 .40 .66 .51 

05030300 - OTTER TAIL «. MR RICHVILLE, MN (LAT 46 30 50 LONG 095 31 03) 

18.0 7.2 369 232 373 .32 .56 .36 

05030401 - OTTFR TAIL RIVER SOUTH OF AMOP.MINN. (LAT 46 21 35 LONG 095 43 57)

17.5 8.2 330 200 460 .27 .74 .62 

05033900 - PELICAN RIVFP AT DETROIT LAKES. MINN. (LAT 46 48 37 LONG 095 49 42)

11

100

.0 

3.5

7.3 

7.6

588

357

374 11.1

228 61.6

.51 

.31 .56 .48

05035500 - ST CLAH L OUTLET MR DFTROIT LAKES. MM (LAT 46 48 03 LONG 095 52 37)

8.8 
?
4.7

5.2

6.3

19

14

6.7

.5

.0

1.0

7.0

22.0

?4.0

7.9 

7.4 

7.4 

7.3 

7.6 

8.2 

9.2

746

967

998

877

494

600

547

472 

580 

556 

400 

302 

364 

J72

11.2

7.36

7.81

6.84

15.7

14.3

6.75

.64

.79 

.76 

.54 

.41 

.50 

.51

.18 

.06

3.6 

3.9 

1.1 

1.3

4.9

3.2

.30 

.40 

.87 

4.2

.33

1.8 

.09

3.4 

.49 

.43 

.71

0503S600 - PFLICAN a AT MUSKPAT LK OUTLET DETROIT LK, MN (LAT 46 46 55 LONG 095 52 57)

JAN.. 1972
11... t? 

FtH.
09... 27 

MAM.
13... 24 

APR.
18...

MAY
23... 

JUMf-

JAM.
11.

FEei.
09. 

MAW.
14. 

APR.
1H. 

MAY

JIIN'F

91

96

7.8 

7.6 

7.4 

8.0 

M.I 

H.9

530

603

614

412

434

393

336 

35S 

266 

264 

266 

256

29.0

26.1

17.3

65.0

69.1

19.5

.46

.49 

.36 

.36 

.36 

.35

1.6 

1.8 

.60 

.79

4.3

1.4

.69 

.36

.70 

4.0

.54 

.07 

.71 

.17 

.08 

.16

05137100 - PM_ICANI o AT <;ALLIF OFTROIT LK.MN (LAT 46 45 27 LONG 095 53 57)

11-*

31

l.o 

1 .1

19. S

24.0

49? 

404 

434 

3H3

290 

27P

264

240

32.7 

26.9 

22.7 

5ft. 0 

73.4 

20.1

.11 

.05 

.03 

.09 

.09 

.14



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

OATF.

MAY .
23...

MAY .
24...

OTS- 
SOI VFO

MITRITF f
c-n

TOTAL 01S- 
KJFL- SPLVEHI 

r>IS- nA"L M1TPITF 
SOLVFD NIT*0- PLUS
>>ITP*

(N)
TF GFN N1TWA

(M> (N)
TH

( M'VL) (MG/L) (MG/L) (MG/L)

19/2 
.00 .04 .62

05030301 - OTTER TAIL P.

1972
.00 •

05030401

MAY .
24...

1972
.00 •

OS033900

JAN..
10...

APR.
16...

1972
.00

.00

.

•

050J5500 -

OCT..
28...

JAN..
10...

FE8.
09...

MAR.
13...

APR.

18...
MAY
23...

JUNE
28...

JAN. .
11...

FEB.
09...

MAP.
13...

APR.
18...

MAY
23...

JUNE
28...

JAN.*
11...

FEB.
09...

MAR.
14...

APR.
18...

MAY
23...

JUNE
2ft...

1971
.01

1972
.00

.00

.00

.01

.00

.01

05035600

1972
.00

.00

.00

.00

.00

.00

05037100

1972
.00

.01

.00

.00

.00

.00

.

.

.

.

.

.

*

07 .49

- OTTER TAIL »1VFR

01 .73

- PFLICAN RIVFP AT

10

02 .54

ST CLAIM L OUTLET

?0 -- .

14

?R 3.3

21 3.7

20 ,R9

02 1.3

03 4.9

- PFLICAN R AT MUSKPAT

.

.

.

. .

.

•

09

13 1.5

38 1.4

07 .53

01 .78

06 4.?

- PFLICAN R AT SALLIE

.

.

.

.

.

.

03

03 .70

21 .85

02 .40

01 .43 .

04 1.3

04 

MR

07

DIS- 
SOLVF'i

PHOS-
PH4TF
("04)
<Mfi/L>

TOT4L 
PHOS
PHOR
<P>

US

(MG/L)

.Oft 

RICHV1LLE. MN

.03 •

SOUTH OF ftMO^.MlN

01 '°-'

DETROIT LA*

10

0?

MR

?o

14

28

21

21

02

04

LK

09

13

38

07

01

06

LK

03

04

21

02

01

04

.00

.00

DETROIT

1.3

3.7

4.9

4.0

.49

.80

.74

•

11 

(LAT

05

OIS- 
SOLVEn 
O^THO.
PHOS
PHORUS A
(p)

(MG/L)

T 46 38 38 

46 30 SO

.01

IN. (LAT «t6 ?1

03

<FS, MINN.

.

•

LAKES,

.

1.

2.

1.

,

.

•

OUTLET DETROIT

.49

.89

.92

.00

.03

.03

OUTLT NR

.03

.06

.03

.09

.03

.00

.

.

.

.

.

•

02

04

MN

62

3

1

8

29

55

68

LK,

18

36

40

00

09

10

DETROIT LK

.

.

.

.

.

.

03

06

05

03

06

05

.01

(LAT 46 4P

.00

.00

(LAT 46 48

.43

1.2

1.6

1.3

.16

.26

.24

nrs_ 
SOL veil
MMQN1A

(NH4)

SOLVFO
NITRATE
(N03)

(MG/L) (MG/L)

LONG 1)95 30 33) 

.14 .20 

LONG 095 31 03)

.17

35 LONG

.14

37 LONG

<23

.os

03 LONG

.41

2.3

.12

4.4

.63

.55

.91

MN (LAT 46 46 55

.16

.29

.30

.00

.01

.01

.70

.09

.91

.22

.10

.21

.MN (LAT 46 45 27

.01

.02

.01

.03

.01

.00

.14

.06

.04

.12

.1?

.IP

.30

SOLVED
NITRITE
(N02)
(MG/L)

.0

.0

095 43 57)

.00

195 49

--

.10

095 52

—

--

.90

.90

.10

.10

LONG 095

—

—

1.7

.30

.00

.30

LONG 095

--

--

.90

.10

.00

.20

.0

42)

. —

.0

37)

--

__

.0

.0

.0

.0

.0

52 57)

--

.0

.0

.0

.0

.0

53 57)

— -

.0

.0

.0

.0

.0



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

nis-
SOLVE"

niS- SILICA 
CHanf,e (sin?)

HIS- OIS-
OIS- OIS- SOLVED SOLVED

HIS- SOLVED SOLVED MAG- DIS- PO-
SOI.VEO MAN- CAL- ME- SOI VED TAS-
IOON GANESE CUIM SHIM SODIUM SIHM
(Ft) (MM) (CA> (MG) <NA> (K)

8ICAP- CAR-
•HONATE RONATE
<HC01> (C03>

(U'VL) (IIG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L>

05131H70 - BIG FOWK NEAR EFFIE. MINN. (LA1 47 57 1« LONG 093 45 11)

AUG. .
30...

AUG..
31...

JUN. .
24...

APR.
04...
JIW
12...

AUG.
31...

1972
4^3 10 260

05131900 - C»LOI«FLL 1R

1972
2.3 1! 270

OS132000 - HIG F()t>K

1972
277 13 220

290 1? 200

369 5.7 120

570 in J30

40 29

AT CALDi/ELL TR NR

120

PIV6R AT

40

50

30

50

4"

BIG FALLS

44

41

32
27 '

05132050 - DINNER CREEK AT MARGIE,

AUt...
31...

AUG.,
31...

1972
7.7 S.2 420

OS132200 - STURGEON

1972
33 3.6 540

70 9.4

«.*>

FFFIE. MINN

17

, MINN. (LAT

n
11

9.6

S.I

MINN (LAT 48

3.5

2.4 1.1

(LAT 47 57 22 LONG

6.4 1.3

48 11 45 LONG 093

J.9 2.1

3.3 2.1

2.3 1.0

2.3 .9

04 55 LOMG 093 57

1.0 .2

124

093 52 43)

217

48 25)

191

175

140

113

23>

33

0

0

0

0

0

0

0

RIVFR NEAR 8IG FALLS, MINN (LAT 48 12 53 LONG 093 55 53)

50

05132400 - BEAR RIVEP NEAR

AUG..
31...

1972
Ifl 9.4 880 60

17

LITTLEFDRK

17

5.9

, MINN (LAT

6.5

1.1 .3

48 24 14 LOMG 093

.9 .4

65

41 29>

62

0

0

OIS-
DIS- OIS- SOLVED

ALKA- DIS- SOLVED SOLVED NITRITE TOTAL 
LINITY SOLVED CHLO- FLUO- PLUS PMOS-

DIS- DIS 
SOLVED SOLVED D1S- 

OIS- SOLIDS SOLIDS SOLVED 
SOLVED (RESI- (SUM OF SOLIDS

AS SULFATE RIOE
CAC03 (S04) (CD
(MG/L) (MG/Ll (MG/L)

WIDE NITRATE PHOPUS BORON DUE AT CONSTI- (TONS
(F) (N) (P) (B) 180C) TUENTS) PER

(»G/L) (MG/L) (MG/L) (UG/L) (MG/L) (MG/L) DAY>

0'5131870 - BIG FORK RIVER NEAR EFFIET, MINN. (LAT 47 5? 18 LONG 093 45 11)

AUG., 1972
30... 102 5.0 1.3

05131900 - CALDWELL 8R

AUG., 1972
31... 178 10

05132000 -

JAN., 1972
24...

APR.
04...

JUNF
12...

AUG.
31...

AUG., 1972
31...

157

144

115

92

27

6.6

5.9

6.6

5.3

05132050

6.0

05132200 -

AUG., 1972
31...

AUG.. 1972
31...

53

51

7.1

05132400 -

11

1.6

BIG FORK

2.4

3.0

.4

1.2

.3 .02

AT CALDWELL TR NR

.4

RIVER AT

.3

.?

.2

.3

.01

8IG FALLS

.15

.21

.02

.00

- DINNER CREEK AT MARGIE,

1.1

STURGEON

1.2

.3 .00

.05

EFFIE, MINN

.09

, MINN. (LAT

.11

.05

.08

.05

MINN (LAT 48

.04

100 176

(LAT 47 57 22 LONG

140

48 11

70

80

70

120

04 55

150

276

45 LONG 093

212

210

174

162

LONG 093 57

100

119

093 52

201

48 25>

180

166

127

111

23)

47

230

43)

1.74

159

164

173

249

2.09

RIVER NEAR BIG FALLS. MINN (LAT 48 12 53 LONG 093 55 S3)

.4

BFAR RIVER NEAR

2.4 .5

.00

LITTLEFORK

.02

.04

, MINN (LAT

.06

210

48 24

260

150

14 LONG 093

164

74

41 29)

80

13.4

B.15



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

DIS 
SOLVED
SOt I OS
(TONS
PER

AC-FT)

HARD
NESS
(CA«MG>
(MG/L)

NQN- 
CAP-

90NATE
HARD
NESS
(MG/L)

SODIUM 
AD

SORP
TION

RATIO
PERCENT
SOOIUH

TEMPER
ATURE
fDEG C)

SPE 
CIFIC 
CON
DUCT
ANCE
(MICRO-
MHOS)

PH

(UNITS)

COLOR
(PLAT
INUM-
COBALT
UNITS)

05131870 - BIO FORK RIVER NEAR EFFIE. MINM. (LAT 47 57 18 LONG 093 45 11)

AUG., 1973
30... .24 110 ft .1 5 23.0 209 7.1 100

05131900 - CALDWELL BR AT CALDWELL TR NR EFFIE. MINN (LAT 47 57 22 LONG 093 52 43)

At)G. . 1972
31... .38 180 7 .2 7 19.5 361 7.5 100

0513JOOO - BIG FORK RlVFR AT 8IG FALLS. MIWM. (LAT 48 11 45 LONG 093 48 25)

JAN., 1972
24... .29 160 7 .1 5 .0 300 7.4 60 

APR.
04... .29 150 4 .1 5 .0 276 7.3 50 
JUNE
12... .2* 120 5 .1 4 20.5 ?23 7.4 60 

AUG.
31... .22 100 8 .1 5 20.5 183 7.1 100

0513?050 - DINNER CREEK AT MARGIE. MINN (LAT 48 04 55 LONG 093 57 23)

AUG., 1972 
31... .14 38 11 .1 5 20.0 59 6.3 100

05132200 - STURGEON RIVER NEAR 8IG FALLS- MINN (LAT 48 12 53 LONG 093 55 53)

AUG., 1972 
31... .20 67 13 .1 3 20.0 110 6.9 200

OS132400 - BEAR RIVER NE«« LITTLEFO°K, MINN (LAT 48 24 14 LONG 093 41 29)

AUG.. 1972 
31... .22 69 1« .0 3 19.0 10ft 6.9 400



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

ois- ois-
DIS- OIS- SOLVED SOLVED

f)IS- 015- SOLVED SOLVED MAG- OIS- PO-
SOLVEO SOLVEO MAN- CAL- NE- SOLVED TAS- BICAR- CAR-

OIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE
CHARGE (SI02) (FE) (MN> (CA) (MG) (NA) <K) (HC03) (C03)

DATE (CFS> (MG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

05133900 - BLACK RIVER NEAR LOMftN. MINN. (LAT 48 27 03 LONG 093 49 56)

AUG., 1973
29... 9.0 9.5 700 90 36 8.8 1.7 .5 108 0

05133300 - WEST FORK BLACK RR NR LOMAN MINN (LAT 4fi 31 40 LONG 093 49 55)

AUG.. 1972 
?«... R.O 6.1 570 60 13 5.8 1.5 .6 59 0

05134010 - RAPID RR NR CARP MINN (LAT 48 31 36 LONG 094 35 30)

AUG.. 1972
30... 30 6.A 290 70 30 9.6 3.3 .7 130 0

05134100 - NORTH BRANCH RAPID R NR ftAUOETTE, MINN (LAT 48 31 56 LONG 094 38 50)

AUG.. 1972 
30... 1.7 11 160 60 40 13 3.4 .6 176 0

05135000 - E F RAPID RIVER NR CLEMENTSON. MINN (LAT 48 40 48 LONG 094 34 50)

AUG.. 1972 
30... 7.S 1? <!70 380 29 9.5 1.3 .7 107 0

05135100 - RAPID RIVER AT CLEMENTSON. MINN (LAT 48 41 37 LONG 094 25 59)

AUG.. 1972 
30... 67 7.1 450 160 33 10 2.3 .9 131 0

05270500 - SAUK «IVER NEAR ST. CLOUD. MINN. (LAT 45 33 35 LONG 094 14 00)

NOV.. 1971 
30... <U7 17 30 10 57 34 6.8 3.9 351 0

	OIS- DIS- DIS-
DIS- 015- SOLVED SOLVEO SOLVED OIS-

ALKA- DIS- SOLVED SOLVED NITRITE TOTAL DIS- SOLIDS SOLIDS SOLVED
LINITY SOLVFO CHLO- FLlJO- PLUS PHOS- SOLVEO (PESI- (SUM OF SOLIDS

«S SULFATE RIDE "IDE NITWATE PHORUS BO"ON DUE AT CONSTI- (TONS
C»C03 (SD4) (CD (F) (N) (P) (3) ISO C) TUENTS) PER

OATF (MG/L) (MG/L) (Mfi/L) (MG/L) (MG/L) (M6/L) (tltVL) (MG/L) (MG/L) ' DAY)

0513P900 - BLACK RIVFR NEAR LOMAN, MINN. (LAT 48 27 03 LONG 093 49 56)

AUG., 1972 
?9... fl8 9.7 1.9 .3 .00 .OR 170 300 112 4.B6

OS133200 - WEST FORK dlACK RO MR LOMAN MlNM (LAT 4« 31 40 LONG 093 49 55)

AUG., 1972 
?8... 4« H.7 1.9 .3 .00 .08 200 12fl 68 3.76

1S134010 - RAPID RR MR CARD MTNN (LAT 4d 31 36 LOMG 094 35 20)

«HG., 1972 
30... 9H R.7 l.H .1 .00 .04 1*0 174 119 14.1

OS1 if 100 - NORTH m«ANCH PflPIO t< MR HAiti)ETTF. "INN (LAT 48 31 56 L»NG 094 18 50)

AH^.. 197? 
10... 144 S.i, .7 .3 .00 .OS 110 316 160 .99

osnsoon - t F w«c>io PIVFR NR CLFMENTSO*. "INN <LAT 48 40 4« LONG 094 34 50) 

AUG.. \^T?,
30.., f)« 11 ^.S .* .0? .OH 280 234 120 4.56

OS135100 - ^APin HIvFV AT CLEMEMTSON. WIN'1 (L*T 4« 41 27 LONG 094 25 59)

ftlJG.. 197<? 
in... 107 7.3 ^.<> .4 .07 .07 170 192 129 34.7

IH270500 - SAlK PIVt'O r£8k ST. CLOUD. MJNN. (LAT 45 33 J5 LONG 094 14 00)

MOV.. 1971 
30... ?0* 3« H.4 .? 1.1 .1* 70 330 283 706



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

	SPF-
OIS- NON- SODIUM C1FIC

SOLVED CAk- AO- COM- COLOR 
SOLIDS HA«D- RONATF S'lRP- DUCT- (PLAT 
OONS MESS H4HO- TION PFWCFNT TF.Mt>E«- ANCF PH INUM- 
PFO (C«,MG) MFSS RATIO SOU I UP A TURF (MIC«0- COHALT 

AC-FT) (M6/L) (MR/L) (OFG C) MHOS! (UNITS) UNITS)

OS13Z^OO - BLACK KlVfW MEAW LOMAN. MJNN. (LAT 4R 27 03 LONG 091 49 5ft)

AUG.. 197? 
Z9... .37 100 13 .1 <* 19.0 170 7.2 200

OS133200 - WFST FOWK PLACK «« N* LOMAN MTNN (LAT 4« 31 40 LONG 093 49 Sb) 

»|ir,.. 1473
?y... .17 56 » .1 «; 18.n 104 7.1 300

OS134010 - RAPID QR NR CAR" MINN (LAT <,« 3V 3(> LONr, 094 35 30)

M'G.. 107Z 
31... ,?4 110 16 .1 4 £0^ 304 7.6 100

05134100 - MOHTH BRANCH RAPID R NR BAUOETTE. MINM (LAT 48 31 56 LONG 094 38 50)

«UG.. 1973 
30... ,?9 150 <> .1 3 33.5 270 7.7 80

05135000 - E F RAPID RIVER MR CLF.MENTSON. MlNN (LflT 48 40 4B LONG 094 34 50)

«UG., 1973 
30... .30 110 24 .1 ^ 31.5 176 7.2 300

05135100 - RAPID RIVE" AT CLEMENTSON. KINN (LAT 4B 41 27 LONG 094 25 59)

AUG., 1972 
30... .36 120 16 .1 4 21.0 217 7.3 200

05270500 - SAUK »IVEP NEAR ST. CLOUD. MINN. (LAT 45 33 35 LONG 094 14 00)

NOV.. 1971 
30... .44 240 35 .2 6 .0 4RO 7.8 40

DIS- HEXA-
DIS- DIS- SOLVED VALENT OIS- OIS- DIS 

SOLVED SOLVED CAD- CrtRO- SOLVED SOLVED SOLVFD 
A9SENIC BORON MIUM MIUM COBALT COPPER LEAD 

(AS) (B) (CD) (Cfl6) (CD) (CU) (PB) 
DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/LI (UG/L)

NDV. 
30... 7 70 2 0 0 5 8

DIS- OIS- OIS-
OIS- SOLVED SOLVEO OIS- DIS- SOLVED
SOLVED STRON- VANA- SOLVED SOLVEO SELE-
NICKEL THIM OIUM 7INC LITHIUM NIUM
(NI) (SB) (V) (ZN) (LI) (SE)

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/LI (UG/L)

NOV. 
30... 0 150 .0 30 30 7



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

SPf- DIS-
C1FIC SOLVFD

COLOP COM- NITRITE
(PLAT- OUCT- 6ICAR- CAR- PLUS

D1S- TFWFP- IMIM- ANCE PH BONATE 80N4TF NITRATE
CHAP(,F. ATHWt COBALT (MICRO- (HC03) (C03) (N)
(CFS) <OF-'i C) (INIT^) MHOS) (UNITS) (MG/L) (MG/L) <MG/L>

OS37HSOO - MISSISSIPPI PJVFR AT WINONA. MINN. (LAT 44 03 20 LONG 091 38 15)

NOV.. 1971
10... S4SOO h. b 40 321 7,8 161 0 .65 

APB.. 147?
?7... 9.2 40 344 7.9 158 0 .88

2ft... 93V()ft 16.S 60 2B<? 7.5 142 0 .54

O53«5oon - ROOT RIVFR NFAH HOUSTON. MINN. <LAT 43 46 os LONG 091 35 in

MAB.. 1972
?1... lf-40 b.O 40 343 7.7 187 0 2.6

OS474770 - RF.AVF.R CREEK MR CURRIF (LAT 44 03 30 LO«4G 095 43 08)

SF.P., 1972 
19... 8 19.0 20 1240 7.6 254 0 .04

05474800 - LIME CREFK NP. AVOCA. MN (LAT 43 56 57 LONG 095 31 23)

SEP.. 1972 
19... 3 .2 20 1030 7.9 225 0 .41

05474860 - OES MOINES PBL TALCOTT LK NR DUNDEE, MN (LAT 43 53 09 LONG 095 25 51)

SEP., 1972 
19... 2.0 24.0 20 9S3 7.6 28i 0 ,03

IMS- OIS- 
NON- OIS- SOLVED SODIUM SOLVED DIS-
CAP- SOLVED MAG- ois- AD- po- SOLVED

HARD- BONATE CAL- NE- SOLVFD SORP- TAS- CHLO-
NF.SS HAKO- CIUM SIUM SODIUM TION PERCENT SIU*1 RIDE
(CA.MG) NESS (CA) (MG) <NA) RATIO SODIUM <K> <CL)

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) <MG/L) <MG/L)

05378500 - MISSISSIPPI RIVER AT rflNONA, MltlN. (LAT 44 03 20 LONG 091 38 15)

MOV., 1971
10...

APR.. 1972
27...

SEP.
26...

MAR.. 1972
•21...

150

160

130

05385000

170

21

35

18

- ROOT

13

40

41

34

RIVER

47

13

15

12

NEAR HOUSTON*

12

8.2

6.5

6.2

MINN.

2.6

.3

.2

.2

(L»T 43 46

.1

10

8

9

05 LONG

3

2.2

2. a
2.0

091 3S

5V5

11

7.7

6.8

11)

8.6

OS'474770 - BEAVER CREEK NR CURRIE (LAT 4* 03 30 LONG 995 43 Ofl)

SEP.. 1972 
19... 550 340 120 61 56 1.0 18 5.5 94

05474800 - LIME CREEK NR AVOCA. MN (LAT 43 56 5T LONG 095 31 33)

SEP.. 1972 
19... 520 340 110 60 27 5.0 10 5.7 34

05474860 - DES MOINES PBL TALCOTT LK NR OUNOEEt HN <LAT 43 53 09 LONG 095 25 '51)

SEP.. 1972 
19... 510 280 110 57 19 .4 7 5.2 20



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

DIS 
SOLVED 

SULFATE 
(S04) 
(MG/L)

DIS 
SOLVED 
FLUO- 
RIOE 
IF) 

(HG/L)

DIS 
SOLVED 
SILICA 
(SI02) 
(MG/L)

DIS 
SOLVED 
BORON 

IB) 
(UGA.)

DIS 
SOLVED 
IRON 
«FE> 

(UGA.)

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
180 C) 
(MG/L)

DIS 
SOLVED 
SOLIDS 
(SUM OF 
CONSTI 
TUENTS) 
(HG/L)

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 

AC-FT)

OS378SOO - MISSISSIPPI RIVER AT WINONA, HINN. (LAT 44 03 20 LONG 091 38 15)

NOV., 1971
10... 19 .2 11 80 60 212 187 .29 

APR., 1972
27... 36 .3 9.2 60 110 256 200 .35 

SEP.
26... 1ft .2 13 80 160 206 165 .28

05385000 - ROOT RIVER NEAR HOUSTON, HINN. (LAT 43 46 05 LONG 091 35 11)

MAR., 1972 
21... 12 .1 9.A 30 40 23ft 201 .32

05474770 - BEAVER CREEK NR CURRIE (LAT 44 03 30 LONG 09S 43 08)

SEP., 1972 
19... 330 .7 9.5 160 120 852 802 1.16

05474800 - LIME CREEK NR AVOCA, MN (LAT 43 56 57 LONG 095 31 23)

SEP.. 1972 
19... 330 .9 13 120 80 740 694 1.01

OS474860 - OES MOINES RBL TALCOTT LK NR DUNDEE, MN (LAT 43 S3 09 LONG 09S 25 51)

SEP., 1972 
19... 280 .8 17 110 70 668 648 .91



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

05132000 BIG FORK RIVER AT BIG FALLS, MINK. 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25*C), WATER YEAR OCTOBER 1971 TO SPETEMBER 1972

16
17
1H
19
20

21
22
23
24
25

27 
2*
29
30
31

13
14
15

16
17
18
19
20

i?
23
24
25

26
27

0". T 

MAX

'.iOfc<< 

"UN

APSK 

MAX MIN

265 
265

<>e>5 
265 
265 
270 
270

270 
?70 
250 
750 
230

195 
155 
U5 
IL5

?t>5
2a5

?5!> 
265 
265 
2i5 
270

270 
?f>0 
250 
2 JO 
195

155 
125 
115 
l'J5

NUVFM3EK 

MAX ?*IN

MAV 

MAX MIN

:::

160 
160 
165 
165

165 
1 75 
180 
190 
195

195
200 
200 
205 
205 
205

:::

155 
160 
160
165

165
165 
175 
ISO 
190

195 
195
200 
200 
205 
205

UECfcMBFR 

MAX Ml \|

JUNE 

MAX MIN

210 205 
210 210 
210 210 
215 210 
220 215

220 220

235 
235 
225 
?10

200 
230 
700 
200 
195

195 
190 
190 
140 
190

145 
115 
2JO 
200 
200

?<!•,

235 
225 
210 
200

200 
230 
200 
195 
195

185 
135 
190 
190 
190

190 
195 
195
230 
200

JANUARY 

MAX MIN

260
260

265 
265 
265 
270 
270

270 
270 
270 
270 
270 
270

255
260

260 
2i5 
265 
265 
270

270 
270 
270 
270 
270 
270

JULV

MAX MIN

205 200 
215 205 
220 215 
225 220 
235 225

235 235 
235 235 
235 235 
235 235 
235 235

235 235

140 1*0 
140 1<VO 
140 140 
145 140 
150 145 
160 150

FEBKUARY

MAX MIN

270 270 
270 270 
270 270 
270 270 
275 270

275 275 
275 275 
280 275 
280 280 
280 230

280 280 
280 280 
280 280 
285 280 
285 285

285 285 
290 285

295 
295

——

290 
295

——

AUGUST 

MAX MIN

165 160 
180 165 
180 180 
185 180 
185 185

195 185 
195 195 
195 195 
195 195 
195 195

195 195 
195 195 
195 195 
195 195 
195 195

200 195 
200 175 
175 165 
165 160 
160 155

155 155 
155 155 
155 155 
160 155 
165 160

170 165 
175 175 
180 175 
180 180 
180 180 
135 180

»nn 1*1

MARCH 

MAX MIN

295 295 
295 295 
295 295 
295 295 
295 295

295 295
300 295 
300 300 
300 300 
300 300

300 300 
300 300 
300 300 
300 295 
295 295

295 295 
295 295 
295 295 
295 295 
295 295

295 290 
295- 290 
290 270 
270 265 
270 270

270 270 
270 270 
270 260 
260 255

300 255 

SEPTEMBER 

MAX MIN

190 185 
195 190 
195 195 
200 195 
200 200

205 205 
210 205 
210 210 
210 210 
210 210

215 210 
210 210 
210 210 
210 200 
200 200

200 200 
200 200 
200 200 
200 200 
200 200

210 200 
210 165 
175 165 
195 175 
200 195

200 200 
200 195 
195 185 
190 190 
190 190

71S !».«•



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN. 

TEMPERATURE (DEC. C> t<F »ATtH . -«TRH YlUh OCTOoE* 1471 tu SE

IAV

2
1
4

9

It 
12 
11

15 

16

IS
19
20

24
25

26
27

30
11

OCT NQV DEC .)»"• F£B MAW

17,0 ... ... 0.0 0.0 ...

12,0 ... ... 0.0

... ... o.O ••• —— ... 
8.0 2.0 ... ••• ... 1.5

9,0 ••• ••• 0.0 ... ...

S.O ... .» 0.0 0.5

... 0.0 ... .» ... 2.0

APc

...

:::

...

ll.O

ll.O
12.0 

13.0

13, C

IS.O

16.0

16. g
11.0

10.0

12.0

13.0

16.0

JlJN

16.0

17.0

17.0

16. (• 
1(>. 0

23. b

16.0

...

...

JuL

...

21.0

...

21.0

...

2<O

22.0

25.0

"

""

...

...

...

...

23.0

...

...

StP

...

*

...

25.0

...

...

".".".

15.0

PARTICLE SIZE OP BED MATERIAL, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

HAM.
22... 1010 

MAY
12,,. 0925

JULY 
20... 1625

TEMPER-
ATURE
(OEG C)
00010

2.0

14,0

24.5

OIS>
CHARGE
(CFS)
00060

1110

600

230

NUMBER
OF

SAM-
PLINC
POINTS

00061

It

4

4

RCO
MAT.
FALL

OIAM.
k FINER

THAN
.062 MM
80158

0

0

0

eeo
MAT.
FALL

OIAM.
k FINfeR

THAN
.125 «M
80159

0

I

0

BEO
MAT.
FALL

OIA^1 .
X FlNEM

THAN
,250 MM
60160

4

4

5

BED
•«AT.
FALL

OIAM.
x FINER

THAN
.500 MM
80161

36

32

40

6EO
MAT.
FALL

OIAM.
x FINE*

THAN
l.OA MM
60162

• 7

79

el

BED
MAT.

SIEVE
DIM.

X FINER
THAN

2.00 MM
B0169

91

85

81

BED
MAT.

SIEVE
OIAM.

x FINER
THAN

4.00 MM
80170

96

94

94

PARTICLE SIZE OP SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OATI

MAY
12...

JULY
20...

DATE

MAY
H.t.

JULY
20...

TIME

0925

1625

SUS.
SIO.
FALL

OIAM.
k FINER

THAN
.250 MM
70144

78

too

TEMPER
ATURE

(OEG C)
00010

14,0

24.5

SUS.
SCO.
FALL

DIAM.
k FINER

THAN
,500 HH
70185

99

••

SUS* BUS. SUS. BUS. 
PENOEO SEO. SEn. SEO. 

SUS' SEOI. FALL FALL FALL
PENOED «ENT OXAM, OIAM. OIAM.

OIS- SEOI- 018. k FINER X FINER k FINER
CHARGE MCNT CHARGE THAN THAN THAN
(CFs) (MG/L) (T/OAV) .002 «M .004 MM .008 MM
00060 8015" 80155 70337 70116 70339

600 190 108 19 28

210 160 112 22 16 58

SUS.
SCO.
FALL

DIAh.
k FINER

THAN
I. 00 HM
70346

100

••

SUS. SUS. SUS. BUS. 
SEO. SEO. SEO. SEO. 
FALL FALL FALL FALL

DtAM. OIAM. OIAM. OIAM.
X FlNt« « FINE" » FINER k FINER

THAN THAN THAN THAN
.016 MM .oil MM .062 MM ,125 MM
70340 70141 70142 7034]

45 55 56 61

77 92 96 96



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN.

-* Y

1
i
1
U
S

„
7
S
<»
to

tl
12
13
1"
'5

16
17
It)
19
20

?(
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
9

6
7
8
9

10

11
12
13
14
15

16
17
18
14
20

21
22
21
24
2S

26
27
28
24
3u
31

suSet-L-tn-bt'Mf fM •-•

I.C.T ,4i«

ff.mt. C'> -Cfc -- ic'M-t <r

tCFS) ( -i»/L ) ( U -a/i^A* )

2.1
2b <>*,> 10
2u -- -•
2i -- mm

2u

22
20
20 • • • •
in 7) 3.K
21

19
2 •) 9 e S . 0
19 -•
IH -• ..
10 mm mm

19 ll)j 5.1

20
24
22 " • •
2«

ib
15
f) 86 6.7
29 •• "
3S

39
60
59
61
9b 272 71
li«

JAM'AHY

M-AM

«CAN CUNCE"- StOI-fe^T

CCH> t«6/U) (TON9/OAY,

34
32 151 13
30 •«
29 — .-
27

26 •- ••
26
25
25 97 6.5
25

23
21
18 •• ••
16 •• ••
14 «

14 112 4.2
13
12 •• • •
12
12

12
11
It 78 2.3
It
11 •• ••

11
11
11
It
11 56 1.7
11

<-t » v C'^CE'- SfcUt-'t.O

tl-l-S) ( 1&/L1 f II" S/DAY I

,.J3
127
111
lii? •-
»S

7^ 7« 1*
67
*s .. ..
7u .. --
72

*7
*U fcU 1<1

62
SB •- --
S5

«5
10S •• ••
137
111
!->% «.4 30

15t! -- »-

157
12" •• ••
112 ••
136

137 ?25 H
Ha
ini -• --
92 b2 *0
»? -• ••
..

Ffctifft'ARY

1-6AN
ftA-, C'WCt'-- SfcOliENT

CCFS) (fG/D (TONS/DAY)

1!
11 246 7.3
U .. ..
11 — ••
11 •• ••

11 73 2.2
11
U .. ..
11
11 •« ••

11 .. ..
It
11 56 1,7
12
12 •• ••

12 •• —
12
13
13 •• ••
14 35 1.3

14 .. ..
15
15 •• ••
16 •• ••
16 — —

16 .- «
17 41 1.4
17 — «.
17
mm mm mm

mm mm ••

tC^S)

AO
t*e
96
KiH
OA

0,
4i>
tft
7M
Tf.

72
72
71
71
70

67
63
59
Se
S3

5?
51
SO
119
47

«5
"3
4)
3V
37
35

DISCHABGt 
(CfS)

18
18
18
19
19

20
2u
20
21
21

21
40

ISO
Kon
1710

2160
2990
25*0
1900
1340

1170
1080
948
866
722

646
559
447
473
423
391

,. Kt ,- t .

{"G/i.)

..
mm

mm

72
••

«.
• .
• .
mm

•'

61
..
..
• •

147

..
mm

145
• •
••

..
••
••
• •
85

..
• •
••
• •
••
••

»ABCh

-feAf.

THATION

..
• •
56
••
41

..
mm

mm

mm

mm

mm

40
••
mm

"*

..

mm
mm

1550
2720

2250
1080
106
123
175

198
180
166
• •
• •
••

?t0t?»\

(TINS/DAY)

.»
• •
..
1»
• •

..

mm

mm

mm

••

\i
mm

mm

mm

28

..
• •
23
••
••

..
••
••
••
11

..
• •
••
••
• •
••

DISCHARGE
(TCNS/CAV)

mm

mm

2.7
mm

2.1

..
mm

mm

mm

"

mm

">3
••
• •
*•

..
• •
mm

7950
9840

7110
3150
2*6
288
J«l

J4S
272
21*
••
••
••
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05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN. 

EOIHENT DISCOURSE, HATER YEAR OCTOBER 1971 TO SEPTEMBER 1972 

MAY

<CFS>

1270
1270
1100
1000
646

707
630
1250
1100
913

75S 
667 
593 
681 
526

O45 
395 
369 
362 
392

390
369
356
336
310

286
272
262
602
667

DAY

I
2
1
0
9

*
7
a
*

10

11
12
11
10
19

1*
IT
18
1»
20

21
22
23
20
29

2*
27
2*
29
10
SI

1EAN
DISCHAR8E

(era)
1*2
300
111
123
310

112
121
10*
2*2
291

2*0
294
29*
2*3
28*

289
2*0
276
2*1
29*

299
193
501
790
792

677
988
923
087
078
•»

MEAN
CONCEN
TRATION
(M6/L>

..
mm

101
218
""

•-
--
••
--
• •

216
--
mm
mm
""

.«
mm

250
-•
"•

161
197
205
253
212

230
257
266
299
226
•-

8EOl"ENT
DISCHARGE
(TONS/DAY)

mm
mm
»t

190
..

mm
mm

mm
mm
"

171
mm

mm
mm
""

..
mm

16*
CPCP

"•
10*
188
299
512
030

020
008
ooo
393
29?
—

MEAN
DISCHARGE

CCFS)

536
760
1230
1560
1070

1280
1090
932
606
721

650
597
570
566
650

686
670
632
567
508

062
072
036
006
056

075
526
09<|

510
718

1010

MEAN
CONCEN
TRATION
(»G/L>

„
mm

166
309
206

206
227
255
276
230

216
213
209
242
283

345
350
310
258
177

„„
..
..
..
"

„
166

27b

232

SELHMt^T
DISCHARGE
(TOf.S/UAY)

m.

mm

620
1070
976

719
666
602
601
006

391
303
320
371
097

6«1
637
529
395
203

.„

..
mm

mm

"

mm

239
?69
379

633

JUNE

MEAN 
CONCEN 
TRATION 
<»G/U

175
108
162
160
213

219 
200 
200 
226 
22*

196
190

133

SEOIMENT
DISCHARGE
(TONS/DAY)

600 
SOT 
«99 
466 
067

016 
309 
675 
702 
5b5

399
302

DAY

1 
. 
1

21
22
23
24
25

26
27
28 
2»
10
31

MEAN 
DISCHARGE

JULY

MEAN 
CUNCtN-

(NS/L)
DISCHARGE 
(TONS/DAY)

510
000
338
280
207

235
220
221
215
218

277 
310 
2«o 
286 
265

236
227 
2to 
205 
226

2.29
256
339
336
311

322
260
256
279

253

65

160

176

176

1EAN
19CH»*(
CCFS)

215
197
163

109
103
134

125
117
toe

IE**.

CUNCt"

109

165 66

m
59

153

59
57
S<!

51

TfiATlO'N 
(«S/L)

2.9

9.7



260 MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

WATER QUALITY DATA AT STREAMFLOW STATIONS

Periodic field determinations of water temperature and specific conductance are made at many stream- 
gaging stations other than regular water-quality stations. These data are usually collected at monthly 
intervals during routine visits to the station. Additional data for each station are published in Part 1 
of this report.

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

AUQ. 
31, 1971... 

OCT. 
05.........

NOV.

DEC. 
29.........

JAN. 
18, 1972... 

FEB. 
23.........

AUG. 
30, 1971..- 

OCT. 
05.........

NOV. 
09.........

DEC. 
13.........

JAN. 
17, 1972... 

FEB.

MAR. 
27.........

APR. 
18.........

SEPT. 
15, 1971... 

OCT. 
13.........

NOV. 
29.........

JAN. 
05, 1972... 

FEB.

MAR. 
08.........

APR.

SEPT. 
15, 1971... 

OCT. 
13.........

NOV. 
29.........

JAN. 
05, 1972... 

FEB.

MAR.

APR. 
12.. .......

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

01(010500 PIQEON RIVER AT MIDDLE F

103 18 185 

464 12 115 

1220 2.5 60 

562 .5 

SI'1 0 80 

183 .5 <50

04011(500 BAPTISM RIVER

31 19.0 180 

99 12.5 

206 1.0 55 

86 0 75 

44 0 85 

37 1.0 80 

44 .5 80 

315 .5 

04015500 SECOND CREEK

26 13.0 650 

38 6.0 640 

31 .01 630 

17 20.0 700 

15 .5 

20 0 660 

46 1.5 

01)016000 PARTRIDGE RIV

44 15.5 520 

71) 6.0 1)60 

172 .5 380 

68 0 430 

48 .5 

1)1 0 480 

86 20 360

DISCHARGE 
DATE (CFS)

'ALLS, NEAR GRAND PORTAGE, MINI 

MAR.

MAY

JUNE 
06........

JUNE

AUG. 
15........

SEPT. 
19........

OCT. 
25........

NEAR BEAVER BAY 

MAY

MAY 
03........

JUNE 
06........

JULY

AUG. 
15. .......

SEPT. 
19........

OCT. 
25

852

197

114

128

, MINN.

3510
Of

53

94

92

ISO

NEAR AURORA, MINN.

APR. 
17......... 101

APR. 
24........

MAY 
18........

JUNE

JULY 
27........

AUG. 
31. ...... .

OCT. 
05........

ER NEAR AURORA,

APR. 
17........

APR.

MAY 
18........

JUNE

JULY 
27

AUG. 
31.......... 

OCT. 
05. ........

65

34

15 

24 

24

in
MINN.

171 

497 

240 

39 

65 

166 

86

TEMPERA 
TURE 
(°C)

».

0 

2 

17.5 

16 

17

6

2.0 

2.0 

18.5 

17.5 

.15.5 

12.0 

2.0

3.0 

4.5 

17 

17.5 

17.5 

19 

11.5

4.0 

4.5 

19 

17 

20 

23 

13-5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

85 

<50 

62

76 

70

<50 

<50 

60 

98 

70 

70 

70

420 

380 

520 

600 

720 

770 

625

390 

410 

305 

370 

710 

255 

215



WATER QUALITY

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

DATA AT STREAHPLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

D:
DATE

SEPT. 
15, 1971... 

OCT.
13.........

NOV.
29......... 

JAN. 
05, 1972... 

FEB.
02......... 

MAR.
09.........

SEPT. 
16, 1971... 

OCT.
1U......... 

DEC.
15......... 

JAN. 
06, 1972... 

FEB.
08......... 

MAR.

APR.

OCT. 
06, 1971... 

OCT.
13.........

NOV.

NOV.
15.........

DEC.
17.. ....... 

JAN. 
21, 1972... 

JAN.
31.........

FEB.
1U. ........ 

MAR.
13.........

APR.
17......... 

APR.

OCT. 
06, 1971... 

OCT.
13.........

NOV.
05......... 

NOV. 
15.........

DEC.
17......... 

JAN. 
21, 1972... 

JAN.
31.........

FEB.

MAR. 
13.........

API*. 
IT. ........

APR. 
18.........

ISCHAROE 
(CFS)

72 

107 

376 

90 

62 

52

102 

500 

514 

215 

169 

144 

2700

78 

29 

177 

53 

21 

11 

7.9 

9.9 

12 

300 

258

122 

46 

189 

64 

24 

12 

8.5 

9.9 

l" 

278 

M33

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- D] 
(OC) MHOS) DATE

04016500 ST. LOUIS RIVER NEAR AURORA, HIM 

APR.

MAY

JUNE 
.5 50 22.........

JULY 
0 .95 28.........

AUG. 
.5 — 31.........

OCT.

04018750 ST. LOUIS RIVER AT PORBES, MINN 

APR.
17.5 280 28......... 

MAY

JUNE 
23.........

AUG.

AUG. 
.5 — 30.........

OCT.

5.0 95 

04018900 EAST TWO RIVER NEAR IRON JUNCTION, 

APR.
13 — 21......... 

APR. 
6 — 28.........

MAY 
5 — 12.........

JUNE

JUNE

JUNE
o — 27.........

JULY

AUG.

AUG.

SEPT. 
1 — 19.........

OCT. 
03.........

04019000 WEST TWO RIVER NEAR IRON JUNCTION, 

APR.
12 — 21......... 

APR.

MAY 
3 .. 12.........

JUNE
U -. 16......... 

JUNE 
0 -_ .27.........

JULY
1 Q

AUG. 
0 „ 08.........

AUG.

SEPT.
0 „ 19......... 

OCT.
! „ 03.........

ISCHARGE 
(CFS)

i.

119 

702 

104 

161 

540 

233

3210 

1540 

57 

358 

1280 

472

MINN.

200 

118 

47 

13 

14 

12 

16 

33 

25 

20 

24 

MINN.

477 

267 

81 

9.6 

7.6 

7.6 

22 

15 

16 

20

TEMPERA 
TURE 
(°C)

2.0 

21 

18.5 

20.0 

22.0 

12

5.5 

16.0 

17.0 

21.0 

21.0 

11.0

4 

9 

15 

19 

20 

24 

22 

17 

18 

14 

15

3 

8 

13 

20 

24 

22 

17 

18 

14 

14

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

60 

205 

680 

83 

55

100

90 

170 

160 

65

125



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
16, 1971... 

OCT. 
It.. .......

NOV. 
?fi..

JAN. 
01, 

FEB.

MAR. 
09..

APR. 
13..

SEPT. 
11, 

OCT.

NOV. 
21..

JAN. 
06, 

MAR. 
07..

APR.-

SEPT, 
29, 

OCT. 
?fi,,

NOV. 
10..

JAN. 
10, 

FEB. 
09.,

MAR.
13.,

SEPT, 
29, 

OCT. 
28..

NOV. 
SO.,

JAN. 
11, 

FEB. 
no

MAR.
1 O

SEPT. 
29, 

OCT. 
?R

NOV. 
30.,

JAN. 
11.

1972...

1971...

1972...

1971...

1972...

'l971...

1972...

1971..-

1972...

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

01019300 WEST SWAN RIVER

0.6 11.5 190 

3-5 5 110 

5.8 1 100 

1.0 0 295 

1.2 .5 

.58 0 260 

13 1 

04024000 ST. LOUIS RIVER

1160 19 270 

2860 11 180 

6690 .5 120 

1280 0 210 

1610 0 170 

1810 3 195 

05035500 ST. CLAIR LAKE OUTLET

6 12.5 675 

8.8 5.5 620 

8.6 2 790 

1.7 .5 950 

5.2 0 910 

6.3 1 900 

05035600 PELICAN RIVER AT MUSKRAT LAKE

28 13 130 

55 9 120 

60 1.5 170 

32 1 510 

27 1 610 

21 1 610 

05037100 PELICAN RIVER AT SALLIE LAKE

31 11 350 

63 8 3*10 

79 1 130 

13 1 190

DATE 

NEAR SILICA,

APR. 
17. .......

MAY 
19........

JUNE 
23........

AUG.

SEPT.

OCT. 
06........

AT SCANLON,

MAY 
17........

JUNE

JULY 
26........

AUG. 
29........

OCT. 
01 ........

NEAR DETROIT

APR. 
18........

MAY 
23........

JUNE
no

AUG. 
15........

SEPT.

OCT. 
18........

OUTLET NEAR

APR. 
18........

MAY 
23........

JUNE 
28 ........

AUG. 
ig

SEPT. 
11

OCT. 
18

TEH 
DISCHARGE 1 

(CFS) (

, MINN. 

319

5-7

.76

.82

1.6

MINN. 

6300

LAKES, MINN. 

1 Q

14

6.7

7.1

6.4

2.9

DETROIT LAKES, MINN, 

91

96

28

IK I

8.8

OUTLET NEAR DETROIT LAKES, MINN.

FEB. 
- jo. ........ 1*
MAR.
in. .......

APR.
1 Q

MAY 
23........

90

103

IPERA- 
'URE
:°c)

1.5 

18 

17.5 

21 

15 

8

15 

20.5 

22 

21 

11

7 

22 

24 

24 

15 

15

6 

20.5 

23

24 

16.5 

4

1 

2 

6 

19.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

250 

110 

245

162 

175

120 

250 

370 

204 

135

490 

560 

510 

610 

670 

770

400 

420 

390 

420 

450 

460

500 

480 

400 

420



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
29, 1971... 

OCT. 
28.........

NOV. 
30.........

JAN. 
11, 1972... 

FEB.

SEPT. 
29, 1971... 

OCT. 
28.........

DEC. 
01.........

JAN. 
11, 1972... 

MAR.

SEPT. 
29, 1971... 

OCT.
OQ

DEC.

FEB. 
10, 1972... 

MAR. 
11.........

SEPT. 
13, 1971... 

OCT.

SEPT. 
2K, 1971... 

OCT. 
27.........

NOV. 
30.........

JAN. 
OK, 1972... 

FEB. 
08.........

MAR. 
17.........

MAR.

SEPT. 
23, 1971... 

OCT. 
27.........

DEC. 
07.........

JAN. 
OK, 1972... 

FEB. 
09.........

MAR. 
17.........

MAR. 
21.........

SPECIFIC 
CONDUC-+ 

TEMPERA- TANCE 
DISCHARGE TORE (MICRO- 

(CFS) (°C) MHOS)

05039100 PELICAN RIVER AT LAKE Ml

31 11.5 380 

65 7.5 360 

95 .5 KOO 

51 1 K60 

KO 1 130 

050K0500 PELICAN RI\

37 15.5 160 

81 5.5 160 

1K2 0 180 

116 0 Kgo 

121 0 180 

05016000 OTTER TAIL RIVER BELC

209 15 

321 10.5 

522 2 100 

K82 0 KlO 

632 1 K05 

05050000 BOIS DE SIOUX

10 20 1605 

.21 12 1810 

05061000 BUFFALO

15 10 800 

130 10 810 

117 1 800 

31 0 820 

28 0 600 

222 2 300 

66K .5 

05061500 SOUTH BRANCH

7.6 11 950 

38 10 1000 

21 <1 730 

6.1 0 870 

1.0 0 1300 

1930 2 300 

809 0

DATE 

5LISSA OUTLET NEAR

MAR. 
IK......

APR. 
18......

MAY 
23......

JUNE 
28

TI 
DISCHARGE 

(CFS)

DETROIT LAKES, MINN. 

35

103

133

K7

rER NEAR FERGUS FALLS, MINN.

MAR. 
21......--- 268

APR. 
19......

MAY 
2K......

JUNE 
29......

)W ORWELL DAM NEAR

APR. 
19......

MAY 
2K......

JUNE

JUNE

RIVER NEAR WHITE

NOV. 
19......

DEC.
13......

RIVER NEAR HAWLEY

MAR. 
29......

APR.

JUNE 
27......

AUG.

SEPT. 
07......

OCT. 
19......

BUFFALO RIVER AT

MAR. 
29......

APR.

JUNE 
27......

AUG.

SEPT. 
06......

OCT. 
12.. ....

171

293

113

FERGUS FALLS, MINN. 

863

880

1310

931

ROCK, S. DAK. 

3.9

1.7

, MINN. 

511

275

56

27

30

15

SABIN, MINN. 

91

118

3.9

5.9

K.5

5.3

5MPERA- 
TURE

1.5 

6 

19

2K

0 

8 

19.5 

20.5

8 

21 

27 

21

1 

0

1 

3 

20 

19-5 

12.5 

.5

0 

3 

22.5 

2K 

16.5 

15

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

160 

380 

100 

330

130 

K20 

120

390 

370 

370

1K55 

1820

130 

530 

600 

710 

610 

700

310 

100 

850 

800 

850 

800



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
23, 1971... 

OCT. 
27.........

DEC. 
16.........

JAN. 
04, 1972... 

FEB. 
09.........

MAR. 
16.........

SEPT. 
22, 1971... 

OCT. 
28.........

NOV. 
30.........

JAN. 
03, 1972... 

FEB. 
09.........

MAR. 
14.........

MAR.

MAR.
23.........

SEPT. 
23, 1971... 

OCT.
29.........

DEC.

JAN. 
05, 1972... 

FEB.

MAR.

MAR.

MAR.

OCT. 
29, 1971...

DEC.

JAN. 
05, 1972...

MAR.
in... ......

MAR.

MAR. 
31..... ....

DISCHARGE 
(CFS)

66 

230

91

1)0 

29 

405

32 

352 

233 

89 

59 

66 

1670 

940

46 

551 

272 

102 

71 

79 

3330 

2810

30 

14 

1.0 

1.7 

1020 

144

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05062000 BUFFALO

10.5 800 

10 800 

0 

0 830 

0 600 

2.5 330 

05062500 WILD RICE

11 520 

7 530 

1 380 

0 395 

o 580 

1 630 

4 240 

4 300 

05064000 WILD RIC

9 610 

5 570 

1 560 

0 585 

0 550 

1 620 

2.5 250 

3 260 

05067500 MARSH

5 560 

1 900 

0 920 

1 890 

4 260 

1 350

D:
DATE 

RIVER NEAR DILWORTH, MINI

MAR. 
29.........

APR.

JUNE 
27.........

AUG.

SEPT. 
06.........

OCT.

RIVER AT TWIN VALLEY, Mil

MAR. 
30.........

APR. 
15.........

MAY

JUNE 
28 .........

AUG.

SEPT.

OCT. 
13.........

IE RIVER AT HENDRUM, MINN. 

MAR.

MAR. 
31. ....... •

APR. 
15.........

MAY 
25.........

JUNE 
29.........

AUG. 
03.........

SEPT. 
08.........

OCT.

RIVER NEAR SHELLY, MINN. 

APR.

MAY

JUNE 
29. ........

AUG. 
03.........

SEPT. 
08.........

OCT. 
12. ........

ESCHARGE 
(CFS)

V.

821 

420 

59 

36 

31 

20

ra.

588 

1730 

531 

94 

82 

58 

109

1630 

874 

4450 

654 

115 

119 

64 

80

1720 

27 

.1 

2.3 

.02 

.7

TEMPERA 
TURE 
(°C)

1 

3.5 

22 

20.5 

16 

10

1 

2.5 

18 

23 

19 

15.5 

8

0 

1 

3-5

23.5 

20 

13-5 

10

2 

18 

24.5 

16 

11.5 

7.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

440 

580 

700 

680 

660 

750

380 

370 

500 

460 

540 

460 

530

340 

380 

340

485 

530 

510 

450

280

940 

540 

600 

660



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

E 
DATE

SEPT. 
22, 1971... 

OCT. 
29.........

DEC.

JAN. 
05, 1972... 

FEB.

MAR. 
16.........

MAR.

MAR.

SEPT. 
10, 1971... 

OCT.
1 o

NOV.

DEC. 
17.........

JAN. 
27, 1972... 

MAR.
09......... 

SEPT.
10, 1971...

OCT. 
i n

NOV. 
24.........

NOV.
30......... 

DEC. 
16.........

FEB. 
03, 1972...

SEPT. 
14, 1971... 

OCT.
19......... 

DEC.
07......... 

DEC. 
16.........

FEB. 
03, 1972... 

MAR.
07 ......... 

MAR.

MAR. 
28.........

MOV;
03, 1971... 

DEC. 
03.........

JAN. 
07, 1972... 

FEB. 
14.........

MAR.

MAR. 
23.........

HSCHARGE 
(CFS)

20 

202 

92 

30 

20 

152 

398 

712

302 

176 

1469 

7814 

833 

901

484 

766 

623 

583 

737 

865

3.8 

8g4 

24 

15 

1.9 

3-2 

276 

4o6

69 

9.4 

7.0 

5. 

34 

42

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05069000 SANDHII

10 675 

5 620 

1 800 

0 820 

0 700 

1.5 380 

3 320 

3 310 

05074500 RED LAKE

19 

10 280 

.5 360 

1 320 

0 205 

.5 230 

05075000 RED LAKE RIVER AT

19 

11.5 310 

1 330 

0 

1 120 

0 315 

05076000 THIEF RIVER

16 

10 480 

1 

1 630 

0 710 

0 700 

0 

2 

05077700 RUFFY

11.5 660 

2.5 430 

1 550 

0 520 

0 480

D 
DATE

,L RIVER AT CLIMAX, MINN.

MAR. 
28.........

MAR. 
31.........

APR. 
14.........

JUNE 
29. ........

AUG. 
03.........

SEPT. 
08.........

OCT.

RIVER NEAR RED LAKE, MIN

APR. 
03.........

MAY

JULY 
17.........

AUG. 
21.... .....

SEPT.

NOV. 
06.........

HIGH LANDING NEAR GOODRI

MAR. 
08.........

APR. 
20. ........

MAY 
12.. .......

JUNE 
20. ........

JULY 
18.........

NEAR THIEF RIVER FALLS,

APR. 
114.........

APR.
18.........

MAY 
11.........

JUNE 
20..... ....

JULY 
18.........

AUG. 
22.........

SEPT. 
20. ........

BROOK NEAR GONVICK, MINN

MAR. 
28.........

APR. 
15.........

MAY

AUG. 
04.........

SEPT.

OCT. 
10.........

ISCHARGE 
(CFS)

817 

1121 

2020 

30 

50 

18 

21

N.

567 

600 

193 

1020 

815 

563 

:DGE, MINN.

1160

1120 

871 

1040 

611

MINN.

1250 

2420 

176 

666 

2.4 

2.8 

2.6

34 

157 

22 

3.3 

2.8 

3.6

TEMPERA 
TURE 
(°C)

0 

.5 

1.5 

25 

19 

12.5 

8

2.5 

10 

21.5 

23 

15 

20

0 

9 

11 

15-5 

20

.5 

3 

13 

15.5 

21 

17.5 

17

0 

0 

3 

17.5 

13-5 

13

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

280 

310 

300 

600 

690 

630 

650

310 

250 

278 

265 

290

210 

300 

230

325 

280

mo

680

650 
650

280

580 

510

620



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
21, 1971... 

NOV.

DEC.

JAN. 
06, 1972... 

FEB.

MAR. 
16.........

SEPT. 
01, 1971... 

NOV.

DEC.

JAN. 
07, 1972. .. 

FEB. 
ID.........

MAR.

MAR.

MAR.

SEPT. 
21, 1971... 

NOV.

NOV. 
23.........

DEC.

JAN. 
06, 1972. . .

SEPT. 
22, 1971.. • 

NOV.

DEC.

JAN. 
11, 1972... 

FEB.

MAR.

MAR.

SEPT. 
15, 1971.. . 

OCT. 
ID.........

NOV. 
23.........

DEC. 
16.........

FEB. 
02, 1972. . . 

MAR. 
23.........

MAR. 
30. ........

DISCHARGE 
(CFS)

49 

1220 

182 

64 

83 

68

18 

76 

57 

13 

9.2 

198 

771 

662

80 

3810 

607 

314 

103

392 

6260 

1060 

885 

865 

972 

6070

.02 

.16 

25 

2.6 

.18 

59 

50

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05078000 CLEARWATER RIVE

10 530 

3 530 

1 540 

0 530 

0 510 

1 500 

05078230 LOST RIVER

9 650 

3 590 

5 660 

0 670 

0 750 

>4 280 

0 275 

0 255 

05078500 CLEARWATER RIVER AT

10.5 660

3 500 

.5 630 

1 610 

0 620 

05079000 RED LAKE RIVER

12 DOO 

3 D30 

1 520 

.5 

0 400 

2 390 

0 255 

05087500 MIDDLE RIVER

15 

8 620 

.5 870 

1 350 

0 8DO 

0 

2 260

E 
DATE

R AT PLUMMER, MIN 

APR.

APR. 
17.........

JUNE 
30.........

AUG.

SEPT.

OCT.

AT OKLEE, MINN. 

APR.

APR.

APR.

JULY 
05.........

AUG.

SEPT.

OCT.

RED LAKE FALLS, 

FEB.

MAR.

MAR.

APR. 
15.........

JUNE 
30.........

AT CROOKSTON, MI

MAR. 
29.........

APR.

JUNE 
30.........

AUG. 
07.........

SEPT. 
08.........

OCT.

AT ARGYLE, MINN. 

APR.

APR.

APR. 
18.........

MAY

JUNE 
16.........

JULY 
18.........

NOV. 
03....... ..

ISCHARGE 
(CFS)

N.

19^0 

1930 

83 

266 

66 

75

1830 

1010 

490 

13 

20 

18 

16

MINN.

104 

131 

1970 

5800 

98 

TO.

3570 

12500 

922 

1120 

1290 

1060

37 

26D 

705 

38 

2.D 

.83 

.03

TEMPERA 
TURE 
(°C)

1 

5.5 

25.5

17 

17.5 

10

1 

5 

9 

23 

17 

16 

13

0 

1 

0 

1 

23.5

3 

2 

2D.5 

20 

15 

9

2

1 

D.5 

ID 

15.5 

25 

2.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

300 

470 

500 

500 

500

325 

DlO 

5DO 

600 

D90 

590

6DO 

580 

290

5DO

280 

DOO 

3lO 

320 

320 

3D5

290

260 

590 

620 

540 

590



SEPT.
09, 1971... 

OCT.
14.........

NOV.
19.........

DEC.
15.........

FEB.
02, 1972.. . 

MAR.
02..... ....

MAR.
23.........

MAR.
28.........

SEPT.
08, 1971... 

OCT.
20.........

NOV.
18.........

DEC.
15.........

FEB.
01, 1972... 

MAR.
09.........

APR.
18.........

SEPT.
08, 1971... 

OCT.
19.........

NOV.
18........

DEC.
15........

FEB.
01, 1972.. 

MAR.
23........

SEPT.
09, 1971... 

OCT.
19.........

NOV.
18.........

DEC.
14.........

FEB.
02, 1972... 

MAR.
01.........

SEPT.
09, 1971.-. 

OCT.
14.........

APR.
19, 1972... 

MAY
10.........

JUNE
15........

M-ISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

TEMPERA 
TURE

2

4

12

15.5

19.5

23

15

2

18

17-5 

17 

12

1

DISCHARGE 
(CPS)

1.9 

1.7 

26 

4.2 

2.4 

3.3 

225 

216

1.9 

127 

217 

23 

6.7 

3.1 

1280

9.8 

12 

103 

6.0 

1.8 

70

17 

140 

431 

36 

10 

7.6

28 

109 

1310 

1460 

13t

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05094000 S. BRANCH TWO RIVERS

18 

10.5 500 

1 430 

2 190 

1.5 590 

1 530 

0 

2 480 

05104500 ROSEAU RIVER BELOW SOUT

19 

8 750 

.5 210 

1 340 

0 550 

0 520 

2.5 

05106000 SPRAGUE CREEK NE

18 

8.5 280 

1 210 

1 410 

0 590 

.5 

05107500 ROSEAU RIVER

18 

8.5 265 

1 270 

1 300 

0 610 

0 640 

05112000 ROSEAU RIVER BELOW STATE

18 

8 385 

6 225 

8.5 320 

14.5 380

DISCHARGE 
DATE (CFS)

AT LAKE BRONSON, MINN.

APR. 
04. ........ 107

APR. 
19.......

MAY

JUNE 
15.......

JULY 
19.......

AUG.

SEPT.

NOV.

H FORK NEAR

MAY 
09. ......

JUNE
14......;

JULY 
25.......

AUG.

SEPT. 
19.......

NOV.

AR SPRAGUE,

APR. 
19.......

MAY

JUNE 
14. ......

JULY

AUG.

SEPT. 
18

36

4.0

6.2

1.2

-3 Q

2.6

MALUNG, MINN. 

166

37

7.0

4.8

1.2

2 7

MANITOBA 

429

130

22

2.6

6.6

q.o

AT ROSS, MINN.

APR. 
20. ........ 17^0

MAY

JUNE 
15......

JULY

SEPT.

NOV. 
02

922

8.7

14

11

DITCH 51 'NEAR CARIBOU, MINN.

JULY
19. ........ 48

AUG. 
23

SEPT. 
19

OCT. 
?R

11

20

28

16.5

16

19

13

5.5

10

15.5

21

14

1.5

20.5

17.5

14

4.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

380

250

315

494

450

420

450

460

240

320

382

320

370

510

160

110

280

440

530

315

210

280

355

420

440

390

405

390

420

405



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
02, 1971... 

OCT. 
13.........

NOV. 
10........ .

JAN. 
20, 1972... 

FEB. 
24.........

MAR. 
30.........

MAY 
31, 1971... 

OCT. 
07.........

SEPT. 
01, 1971... 

OCT. 
06.........

NOV. 
11. ........

DEC. 
15.........

JAN. 
25, 1972... 

FEB. 
29.........

MAR. 
29.........

APR.

APR. 
20. ........

SEPT. 
01, 1971-.. 

OCT. 
06.........

NOV. 
10. ........

DEC. 
15.........

JAN. 
24, 1972. . . 

FEB. 
29.........

MAR. 
29.........

APR. 
20.. .......

SEPT. 
01, 1971... 

OCT. 
06.........

NOV. 
10. ........

DEC.

JAN. 
24, 1972... 

FEB.

MAR. 
29.........

APR. 
17... ......

DISCHARGE 
(CFS)

52 

13 

145 

138 

79 

67

2520 

738

17 

12 

77 

80 

44 

32 

26 

48 

57

1.0 

5.0 

5.5 

1.7 

1.2 

.31 

1.1 

25

1.6 

4.8 

10 

4.2 

2.5 

.80 

2.1 

14

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05124480 KAWISHIWI

21.5 180 

10.5 <50 

3 <50 

0 <50 

1 <50 

1 <50 

05127000 KAWISHIWI F

10 

14 65 

05127205 BURNTSIDE

18.5 180 

10.5 105 

4.5 

2 <50 

0 <50 

1 <50 

.5 

3 

7 

05127210 ARMSTRONG

17 

9.5 135 

.5 90 

0 125 

0 llo 

.5 125 

0 210 

.5 

05127215 LONGSTORFF

18.5 

9.5 120 

2 60 

0 98 

0 85 

1 50 

.5 95 

.5

DATE 

RIVER NEAR ELY,

JUNE 
08.......

JULY 
13

AUG. 
25.......

TSEPT. 
26.......

OCT. r\f

DISCHARGE 
(CFS)

MINN. 

311

Pi

303

178

11 K

ilVER NEAR WINTON, MINN.

MAY 
03, 1972... 4100 

OCT.

RIVER NEAR ELY,

APR. 
25.......

APR. 
27.......

MAY

JUNE

JULY

AUG. 
24.......

SEPT. 
20 

OCT. 
27.......

CREEK NEAR ELY,

APR. 
25.......

APR. 
27.......

MAY

JUNE 
07 ........

JULY

AUG. 
24.......

SEPT. 
25.......

OCT. 
26.......

CREEK NEAR ELY, 

APR.

APR. 
25.......

MAY

JUNE

JULY

AUG.

SEPT.

OCT. 
26.......

MINN. 

91

1 iQ

Oi

29

51

12 

8.8

MINN. 

28

39

35

1.3

.68

1.3

MINN. 

27

34

65

1.1

3.0

1.1

1.4

TEMPERA 
TURE 
(°C)

21 

21

21 

13 

4

t.5 

6.5

5.5 

7 

5 

22 

23 

19 

16 

8

1 

5 

6.5 

22.5 

21 

16 

14 

5.5

.3 

.5 

5.5 

22 

20.5 

17 

15 

7

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

<50

<50 

<50

50

<50 

60 

56 

65 

80

160 

170 

170

90 

135 

108 

lHO 

140



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

OCT.
06, 1971. . . 

OCT. 
18.........

NOV.

DEC. 
15.........

JAN. 
19, 1972... 

JAN. 
25.........

APR. 
17.........

APR.

SEPT. 
01, 1971. . . 

OCT.

NOV.

DEC. 
15.........

JAN. 
25, 1972... 

FEB. 
29.........

MAR. 
29.........

APR. 
17.........

APR.

SEPT.
01, 1971...

OCT. 
06.........

NOV. 
09.........

DEC. 
16.........

JAN. 
20, 1972... 

FEB.
OQ

MAR. 
29. ........

APR.

OCT. 
12, 1971... 

JAN. 
19, 1972...

AUG. 
26, 1971...

DISCHARGE 
(CFS)

.27 

.32 

.21 

.67 

.15 

.07 

.97 

.18

.17 

3.8 

3.6 

1.1 

.51 

.13 

.29 

1.0 

27

26 

36 

123 

122 

66 

51 

13 

72

768 

1310

2370

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05127219 SHAGAWA LAKE TRIE

11.5 160 

13 380 

1 ' 310 

1.5 120 

0 

0 

2.5 

3 

05127220 BURGO CREEK N

11.5 180 

10 85 

1.5 <50 

0 70 

0 

.5 <50 

0 <50 

.5 

.2 

05127230 SHAGAWA RIVER

21 

13 83 

3-5 65 

1 65 

0 60 

1 50 

.5 50 

3 

05127500 BASSWOOD RIVER

11.5 60 

0 65 

05128000 HAMAKAN RIVER AT OUTLET

20 <50

DISCHARGE 
DATE (CFS)

(JTARY AT ELY, MINN.

APR.

APR. 
27. ........ .26

JUNE

JULY

AUG.

SEPT. 
20. ........ .60

OCT.

EAR ELY, MINN.

APR.

APR. 
27......... 35

MAY

JUNE

JULY

AUG.

SEPT.

OCT.

AT ELY, MINN.

APR. 
25......... 133

MAY

JUNE 
07......... 119

JULY 
11......... 11

AUG. 
21......... 73

SEPT.

OCT. 
25......... 16

NEAR WINTON, MINN. 

AUG.

OF LAC LA CROIX, ONTARIO

SEPT. 
11, 1972. .. 1130

TEMPERA 
TURE 
(°C)

1 

7 

21 

30 

12.5 

16 

7

5 

7.5 

5.5 

23 

16.5 

17 

11 

6.5

1 

1 

23 

23 

22 

16 

5

20 

17

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

560 

610 

370 

605

120 

122

60 

72

65 

70 

78 

60 

70

52 

<50



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE 

SEPT.
03, 1971...

OCT. 
08.........

NOV. 
11.. .......

DEC. 
16.........

JAN. 
21, 1972... 

FEB. 
25.........

MAR. 
31.........

SEPT. 
03, 1971... 

OCT.
in.........

NOV.

DEC. 
17.........

JAN. 
21, 1972... 

FEB. 
28.........

APR. 
03.........

SEPT. 
07, 1971... 

OCT.

NOV. 
16.........

DEC. 
29.........

JAN. 
28, 1972... 

FEB. 
28.........

SEPT. 
07, 1971... 

OCT.

NOV.
16...:.....

DEC. 
13.........

JAN. 
21, 1972... 

FEB. 
28.........

APR.

OCT. 
13, 1971... 

JUNE 
13, 1972...

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05129000 VERMILION RIVER BELOW VER

153 22.5 120 

209 12 

791 3.5 55 

575 1 70 

301 0 60 

216 2 50 

168 .5 65 

05130500 STURGEON RIVER

27 21.5 

56 7.5 115 

201 2 65 

61 0 80 

26 0 110 

18 ,*5 50 

13 o

05131500 LITTLE FORK RIVER

238 20 

981 9 110 

2100 2 90 

362 1 

213 0 200 

136 0 270 

05132000 BIQ FORK RIVER

262 18 

510 7.5 170 

1710 2.5 150 

602 1 

277 0 260 

236 0 290

5180 5 loo ^;,
05133500 RAINY RIVER AT

11800 8.5 85 

11600 17.5 80

DATE 

MILION LAKE, NE 

MAY
03.........

JUNE 
09.........

JULY

AUG.

SEPT.

OCT. 
25.........

NEAR CHISHOLM,

MAY 
01 .........

JUNE 
09.........

JULY

AUG. 
17.........

SEPT.

OCT. 
i Q

AT LITTLE FORK

APR. 
01.........

MAY 
08.........

JUNE

JULY 
26.........

SEPT.

OCT. 
31.........

AT BIG FALLS,

APR. 
21.........

MAY 
08.........

JUNE

JULY 
26.........

AUG. 
28.........

SEPT.

MANITOU RAPIDS,

AUG. 
29.........

OCT. 
SI.........

TEMPERA- 
DISCHARGE TURE 

(CFS) (°C)

AR TOWER, MINN.

1030 5 

522 21 

277 20.5 

359 22 

239 15 

190 3.5

MINN.

713 5 

80 23 

111 21 

115 20.5 

168 9.5 

109 2

, MINN.

310 0 

5250 8 

160 21 

5130 18 

652 11.5 

621 2.5 

MINN.

1610 5 

3250 7.5 

369 20.5 

2160 18 

656 20 

512 7

MINN.

11 000 20 

8270 3.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

50 

60 

70 

65 

70 

62

70 

100 

80 

80 

12

60 

110 

135 

105 

120

100 

100 

230 

138 

180 

205

100 

120



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
08, 1971... 

OCT.

NOV. 
17..

DEC. 
14..

JAN. 
27, 

FEB. 
29..

APR. 
17.-

APR. 
19..

SEPT. 
08, 

OCT. 
15..

NOV. 
17..

DEC. 
14..

JAN. 
31, 

MAR.

APR. 
05..

APR. 
18..

NOV. 
17, 

APR. 
05,-

SEPT. 
08, 

OCT. 
15..

NOV. 
17..

DEC. 
14..

JAN. 
31, 

FEB. 
29..

JUNE 
16, 

OCT. 
05..

NOV. 
05..

DEC. 
07..

1972...

1971: . .

1972...

1972... 

1972...

1971...

1972...

1971...

DISCHARGE 
(CPS)

74 

582 

879 

82 

19 

11 

3100 

2430

.31 

11 

139 

11 

4 

3.9 

12 

615

3.9 

2.0

.49 

8.9 

50 

4.6 

2.6 

2.6 

05201500

106 

457 

1070 

1100

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05134200 RAPID RIVER 1

16 

6.5 110 

2 110 

1 180 

0 420 

0 435 

4 

5 100 

05139500 WARROAD RIVER

16 

6.5 180 

2 190 

1 290 

0 510 

0 480 

2 380 

2.5 

05140000 BULLDOG RUN 1

2 510 

2 360 

05140500 EAST BRANCH WARROAD

17 

6.5 350 

2 230 

1 420 

0 510 

0 520 

MISSISSIPPI RIVER AT WINNIE]

22 

10 

2 280 

1 270

DI 
DATE

HEAR BAUDETTE, MINN.

MAY 
09.........

JUNE 
13.........

JULY 
24.........

AUO. 
25.........

AUO. 
30.........

SEPT. 
19.........

NOV.

NEAR WARROAD, MINN.

MAY 
09.........

JUNE 
14.........

JULY

AUO. 
23.........

AUO.
30.........

SEPT. 
18.........

NOV.

JEAR WARROAD, MINN.

MAY 
09.........

RIVER NEAR WARROAD,

APR. 
05.........

MAY
09.........

JUNE 
14.........

JULY

NOV.

[QOSHISH DAM NEAR DE

MAY 
03, 1972... 

AUG. 
02. ........

SEPT. 
06.........

OCT. 
11. ........

SCHARGE 
(CFS)

634 

142 

1500 

67 

34 

78 

119

88 

21 

3.9 

.43 

.87 

.29 

2.9

2.2

MINN.

4.7 

42 

6.0 

• 38 

1.5

ER RIVER,

87 

699 

577 

576

TEMPERA 
TURE 
(°C)

8 

18 

17.5 

18 

19 

12 

1

9 

17 

17 

19 

20 

13

11

2 

8 

16 

17 

1.5

MINN.

.5 

21.5 

16.5 

10

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

90 

235 

130 

190 

250 

165 

165

240 

320 

405 

380

400 

380

530

395 

485 

500

255 

280



272 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STRBAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
20, 1971... 

OCT. 
15.........

NOV.

NOV. 
19.........

DEC.

FEB. 
08, 1972... 

MAR. 
13.........

SEPT. 
17, 1971... 

OCT. 
15.........

NOV. 
30.........

JAN. 
10, 1972... 

FEB. 
03.........

MAR. 
13.........

APR. 
25.........

SEPT. 
17, 1971... 

OCT. 
15.........

NOV. 
26.........

JAN. 
01, 1972... 

FEB. 
03.........

MAR.

SEPT. 
13, 1971... 

OCT. 
20.........

NOV.

JAN. 
03, 1972... 

JAN. 
31.........

MAR. 
06.........

SEPT. 
13, 1971... 

OCT. 
18.........

NOV. 
23.........

JAN. 
07, 1972... 

FEB. 
07.........

MAR. 
16.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TORE (MICRO- 

(CFS) (°C) MHOS)

•05211000 MISSISSIPPI RIVE!

238 17 310 

1310 11 300 

2280 2 240 

2510 2 245 

2090 .5 280 

1990 1 

1910 2 300 

05212700 PRAIRIE RIVER

53 13 180 

99 4.5 160 

265 .5 110 

86 0 160 

60 .5 

77 0 275 

1470 4.5 62 

05216860 SWAN RIVER 1

25 13.5 230 

57 5 220 

109 2 190 

33 0 205 

32 1 

41 1 220 

05220500 MISSISSIPPI RIVER BELOW

484 19 325 

1870 10 

5040 1 130 

2500 0 225 

2310 1 

2070 1 315 

05227500 MISSISSIPPI RI

649 20 360 

1890 5.5 290 

4650 .5 175 

2260 0 270 

2000 .5 

1910 0 300

DISCHARGE 
DATE (CFS)

R AT ORAND RAPIDS, MINN.

APR. 
21. ....---- ipftn

MAY

MAY

JULY 
31.....

SEPT. 
05.....

OCT. 
10

.... 2380

914
.... 1170

. . . . ifisn

NEAR TACONITE, MINN.

APR. 
28.....---- T*oo

MAY 
23.....

JUNE 
23.....

AUG. 
04.....

SEPT. 
01......

OCT. 
10.....

1EAR CALUMET

APR.
14.....

MAY
19.....
JUNE 
23.....

AUG. 
01.....

SEPT.

OCT. 
06. ....

SANDY RIVER

APR.
10.....

MAY 
15.....

JULY 
25.....

AUG. 
28.....

OCT. 
02

Jicfl

258

195

142

, MINN. 

77

97

34

36

45

31

NEAR LIBBY, MINN. 

. . . . 1980

3380

3830

. . . . pfiin

:VER AT AITKIN, MINN.

MAY 
16.....,.-. «>24o

JUNE

JULY 
25.....

AUG. 
29......

OCT. 
03......

.... 3670

2840

TEMPERA- 
TORE 
<°C)

6 

12.5 

23 

21 

19.5 

11

8 

20 

23.5 

21.5 

20 

8.5

3.5 

20.5 

21.5 

19.5 

19.5 

•11

1 

13-5 

22 

20 

11

14.5 

18.5 

22 

20 

11.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

230 

200 

260 

370 

255 

275

70 

105 

115 

110 

125 

130

180 

210 

190 

195 

220

120 

110 

200 

165

155 

250 

220 

158 

205



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

NOV. 
05, 1971... 

JUNE 
12, 1972... 

AUG. 
03.........

OCT. 
26, 1971... 

NOV. 
29.........

JAN. 
03, 1972... 

FEB. 
07.........

MAR. 
13.........

APR. 
06.........

OCT. 
11, 1971... 

NOV. 
15.........

DEC.

JAN. 
16, 1972...

DEC. 
03, 1971... 

JAN. 
05, 1972... 

FEB. 
09.........

SEPT. 
29. 1971... 

OCT. 
27.........

NOV. 
30.. .......

JAN. 
04, 1972... 

FEB. 
08.........

MAR. 
14.........

SEPT. 
30, 1971... 

OCT. 
oft

NOV. 
29.........

JAN. 
03, 1972... 

FEB. 
07.........

MAR. 
13.........

DISCHARGE 
(CFS)

1680 

243 

769

616 

733 

371 

395 

K15 

732

257 

166 

137 

111

1730 

1160 

982

131 

430 

817 

330 

171 

220

123 

376 

781 

151 

109 

160

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05231000 PINE RIVER AT CF

.5 190 

21.5 200 

22 200 

05244000 CROW WING RIVER

10 320 

1 320 

0 310 

0 320 

1 320 

4.5 .325 

05245100 LONG PRAIRIE RIVER Arj

9-5 470 

0 420 

0 460 

0 460 

05247500 CROW WING RIVER NI

0 414 

0 

0 

05270500 SAUK RIVER NEAR

15.5 400 

13 420 

0 414 _ 

0 438 

0 220

o 580
05275000 ELK RIVER NEAR

14 325 

9 290 

0 300 

0 350 

0 295 

0

DH 
DATE

iOSS LAKE, MINN.

SEPT. 
05- ........

OCT.

AT NIMROD, MINN. 

MAY

JUNE 
26.........

JULY 
31.........

SEPT. 
05.........

OCT. 
18.........

T LONG PRAIRIE, I 

FEB.

MAR.

JUNE

SAR PILLAGER, Mil

MAY 
25.........

SEPT. 
06.........

OCT. 
13.. .......

ST. CLOUD, MINN,

APR. 
17.........

MAY 
23.. .......

JUNE 
26.........

AUG. 
07.........

OCT.

BIG LAKE, MINN.

APR. 
17.........

MAY 
23.........

JUNE 
26.........

AUG. 
03.........

OCT. 
09.........

ISCHARGE 
(CFS)

402 

266

1070 

432 

486 

515 

387

tINN.

77 

576 

91

W.

3320 

2220 

1280

1400 

791 

412 

1350 

431

696 

290 

246 

1430 

315

TEMPERA 
TURE 
(°C)

19 

10.5

16 

24 

25 

17 

1

0 

3 

16

21 

18 

11

8 

22 

23 

19 

11.5

9 

21 

21 

21 

10

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

205 

220

350 

300 

310 

305 

300

460 

360

400 

365 

350

430 

515 

460 

440 

440

280 

345 

340 

240 

340



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
21, 1971... 

OCT. 
19. ........

NOV. 
Tfi,

DEC. 
09..

JAN. 
13, 

FEB. 
?1 ,

SEPT. 
22, 

OCT. 
19..

NOV. 
Ifi..

JAN. 
18, 

FEB. 
23..

SEPT. 
28, 

OCT. 
PR..

NOV. 
?R. ,

DEC.
?fl,

FEB.
11, 

FEB. 
PR

MAR. 
Ifi, .

SEPT. 
30, 

OCT.
?R

NOV. 
29..

JAN. 
03,

FEB.

APR. 
17. .

OCT.
13, 

NOV. 
09..

DEC.
nfi.,

MAR. 
29, 

MAY
mi..

JUNE 
02. ,

1972...

1971...

1972...

1971...

1972...

1971. ••

1972. ..

1971...

1972...

DISCHARGE 
(CFS)

36

10 

85 

180 

136 

101

18 

73 

360 

100 

70

218 

672 

2120 

837 

250 

213 

300

265 

809 

1310 

195 

330 

1820

1920 

21100 

11000 

31600 

25900 

18100

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05278000 MIDDLE FORK CROW

12 

11 380 

3.5 

1 210 

• 5 

• 5 390 

05279000 SOUTH FORK CROW

17 

12.5 875 

1.5 

0 

0 1000 

05280000 CROW RIVER

15 — * 

11 

.5, 735 

0 

0 

o 700 

.5 

05286000 RUM RIVER NE

15.5 280 

11 230 

0 260

o 250

0 300 

7 200 

05288500 MISSISSIPPI

11.5 330 

2 290 

1 210 

.5 310 

11 360 

21

D:
DATE 

RIVER NEAR SPICER, 1

APR. 
26.........

JULY

AUG. 
15. ........

SEPT.

OCT. 
19.........

NOV. 
29.........

RIVER NEAR MAYER, M:

APR. 
25.........

JULY

AUG. 
16.........

SEPT.

OCT.

AT ROCKFORD, MINN.

APR. 
27.........

MAY
30.........

JUNE 
29.. .......

JULY

AUG. 
30.........

SEPT. 
27.........

OCT. 
17.........

AR ST. FRANCIS, MINN

MAY 
23. ........

JUNE 
26.........

JULY 
27....... ••

JULY

AUG. 
03. ........

OCT. 
09.........

RIVER AT ANOKA, MINN 

JULY

JULY 
25. ........

AUG. 
07.........

SEPT.

OCT. 
16.........

ISCHARGE 
(CFS)

>IINN.

216 

76 

116 

95 

56 

80 

INN.

1720 

210 

395 

165 

111

3500 

2280 

1510 

2710 

1510 

978 

528

808 

823 

6160 

9390 

5080 

928

6380 

37200 

21100 

12300 

9600

TEMPERA 
TURE 
(°C)

8 

26 

21.5 

18.5 

5 

2

6 

23.5 

26

21 

5

11 

16 

21.5 

23 

23 

10 

5

20.5 

19.5 

21.5 

21.1 

21 

9.5

19 

22.5 

19 

18.5 

9

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

360

315 

325 

380 

120

810 

800

570 

625 

536

260 

255 

100 

115 

190 

300

110 

360 

380



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
13, 1971... 

OCT. 
21. .-.-..-.

NOV. 
19..

DEC. 
13..

JAN. 
27, 

FEB. 
25..

SEPT. 
13, 

OCT. 
18..

NOV. 
i ft

DEC. 
09..

JAN. 
27, 

'FEB. 
21..

MAR. 
15..

SEPT. 
11, 

OCT.
-t 0

NOV.
T Q

DEC. 
13..

JAN. 
25,

SEPT. 
IK, 

OCT. 
i ft

NOV. 
18..

DEC. 
IK..

JAN. 
27, 

FEB. 
23..

SEPT. 
11, 

OCT. 
19..

JAN. 
25, 

FEB. 
23.-

MAR. 
16..

1972...

1971...

1972...

1971...

1972... 

1971...

1972...

1971...

1972...

DISCHARGE 
(CFS)

.8 

3-2 

30 

8.0 

.8 

l.K

1.5 

17 

278 

18 

13 

11 

18KO

71 

10 

38 

61 

37

2.7 

36 

132 

63 

16 

11

15 

90 

11 

26 

335

SPECIFIC 
CONDUC-

TEMPERA- TANCE 
TURE (MICRO- 
COG) MHOS)

05290000 LITTLE MINN

21 1585 

9 1710 

1 1710 

0 1300 

0 1100 

0 1200 

05291000 WHETSTONE R

21 1250 

12 1150 

3 1360 

0 

0 

0 1600 

0 

05292000 MINNESO

19 1200

m moo 
3.5 1610 
i 1605
0 1600 

05293000 YELLOW

16.5 1090 

11 1QI45 

14 1300 

5 1610 

0 

0 1225 

05291000 POMME DE

18 1050 

13 1035

o 685

0 1250 

0 160

DATE 

ESOTA RIVER NEAR PEEVER,

MAR. 
28.........

JUNE 
It.........

JULY 
13.........

SEPT.

NOV. 
03.........

'•VER NEAR BIQ STONE CITY

MAR. 
16.........

MAR. 
29.........

MAY 
09.........

JULY 
13.........

SEPT.

OCT.

TA RIVER AT ORTONVILLE, 

FEB.

MAR. 
29.. • ......

JULY 
13.........

SEPT.

OCT. 
21.........

BANK RIVER NEAR ODESSA,

MAR. 
It.........

MAR. 
29.........

MAY
on.........

JULY 
11. ........

SEPT.

OCT. 
21.... .....

TERRE RIVER AT APPLETON,

MAR. 
30.........

MAY 
01.........

SEPT.

OCT. 
21.........

DISCHARGE 
(CFS)

S. DAK.

169 

K6 

7.1 

.6 

5.5

, S. DAK.

2900 

142 

151 

81 

7.9 

17

MINN.

31 

936 

76 

13 

1.8 

MINN.

879 

209 

710 

136 

9 

19 

MINN.

678 

150 

96 

86

TEMPERA 
TURE 
(°C)

.5 

23 

26 

114.5 

3

0 

1 

11 

23 

16 

7

.5 

it 

23 

18 

9

0 

it

9 

25 

11.5 

3-5 _

2.5 

9-5 

12.5 

1.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

935 

1200 

1375 

11400 

1120

1090 

1100 

825 

1000 

1020

1300 

1090 

850 

1050 

1610

150 

880 

900 

800 

900 

900

670 

780 

1040 

790



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

OCT.
20, 1971.. 

NOV.
17........

DEC.
16........

JAN.
17. 1972 

FEB. 
28........

SEPT.
16, 1971.. 

OCT.
20........

NOV.
17........

DEC.
16........

JAN.
17. 1972..

SEPT.
15, 1971. 

OCT.
19.......

NOV.
23.......

DEC.
15.......

JAN.
26, 1972

SEPT.
15, 1971.. 

OCT.
20........

NOV.
21........

OCT.
06, 1971 

NOV.
11.........

DEC.
08.........

JAN.
12, 1972...

AUG.
30, 1971... 

OCT.
OH.........

NOV.
12.........

DEC.
06.........

SEPT.
01, 1971.. . 

OCT.
06.........

NOV.
11.........

DEC.
07.........

DISCHARGE 
(CFS)

16

135

81

11

13

117

166

189

572

263

70

250

559

513

108

166

190

1610

TEMPERA 
TURE

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS) DATE

DISCHARGE 
(CFS)

05300000 LAC QUI PARLE RIVER NEAR LAC QUI PARLE, MINN.

9.5 1605 15......... 829
MAR. 

1 1605 17......... 1160
APR. 

0 2120 03......... 273
JULY 

0 2220 10......... 128
SEPT. 

0 1710 19......... 20
OCT. 
27......... 32

05301000 MINNESOTA RIVER NEAR LAC QUI PARLE, MINN.

17

12

1.5

.5

1

16

13

1.5

.5

0

950

985

1090

1915

1505

FEB.
22.. 

MAR.
17.. 

MAR.
22. . 

MAY
02.. 

JULY
10..

05301500 CHIPPEWA RIVER NEAR MILAN, MINN.

850

765

1015

1090

1210

FEB.
21.. 

MAR.
27.. 

MAY
03.. 

JUNE
09.. 

JULY
12..

121

1520

1010

3520

1250

78

1610

1710
H6o

556

053HOOO MINNESOTA RIVER AT MONTEVIDEO, MINN.

985

1270

1110

JAN.
17, 1972... 

FEB.
22.........

119

212

.23 

3-5

3.1 

2.1

8.56

1.09

13.2

73.7

1.06

2.73

7.53

10.1

05311100 SOUTH BRANCH YELLOW MEDICINE RIVER NEAR MINNEOTA, MINN. 

150511

3

0

0

FEB.
15..

APR.
25.. 

JULY
07..

1.3

59

12

05313500 YELLOW MEDICINE RIVER NEAR GRANITE FALLS, MINN.

1380

JAN.
10, 1972. 

FEB.
16.......

JULY
05.......

.5

05315000 REDWOOD RIVER AT MARSHALL, MINN.

1505

.5

JAN.
12, 1972... 

FEB.
15.........

APR.
25..........

JULY
07.........

16.1

9.89

95.1

6.99

1.00

85.2

31.2

TEMPERA 
TURE

0

0

2

25 

23.5

7-5

.5

.5

10

22

0

.5

9.5

21.5

25

0

0

0

7

18

0

0

11
20

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

515

860

1100

1200

1100

' 775

820

780

850

720

610

700

650.

700

1230

1505

1800 

1100 

115Q

1505

1200

2120

1100

1100



HISCELLAKEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

DEC. 
06, 1971... 

JAN. 
10, 1972... 

FEB. 
11.........

SEPT. 
09, 1971... 

OCT.

NOV. 
30.........

JAN. 
06, 1972... 

FEB. 
03. . . . . .

MAR. 
03.........

MAR. 
27.........

SEPT. 
09, 1971... 

OCT. 
12.........

NOV. 
29.........

DEC. 
15.........

FEB. 
02,. 1972... 

MAR. 
03... ......

MAR. 
15.........

MAR. 
22.........

SEPT. 
10, 1971... 

OCT. 
13.........

NOV. 
24.........

DEC. 
14.........

FEB. 
02, 1972... 

MAR. 
01.........

MAR.

SEPT. 
10, 1971... 

OCT. 
13.. .......

NOV. 
2».........

DEC. 
14.........

JAN. 
27, 1972... 

MAR. 
01.........

DISCHARGE 
(CFS)

31 

11

4.1

252 

278 

1500 

682 

507 

365 

7700

30 

25 

115 

70 

11 

18 

1350 

1110

57 

54 

284 

197 

120 

93 

2300

30.7 

19.2 

176 

129 

15.9 

32

SPECIFIC 
CQNDUC- 

TBMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05316500 REDWOOD RIVE

0 

0 

0 1550 

05316770 MINNESOTA

20 

10 805 

2 «•» 

0 — • 

0 

0 

2 

05317000 COTTONWOOD

18 715 

8 715 

2.5 

.5 1175 

0 

0 

2 

2 

05320000 BLUE EARTH

22.5 795 

13 945 

4 

.5 950 

0 "•• 

0 

2 

05320500 LE SUEUR

22 645 

13 745 

3.5 

.5 650 

0 

0 540

DISCHARGE 
DATE (CPS)

R NEAR REDWOOD FALLS, MINN.

APR. 
21......... 164

JULY 
05........

OCT. 
16........

RIVER AT NEW ULM,

APR. 
04........

MAY 
11........

JUNE 
15........

JULY

AUG. 
21........

SEPT. 
28........

NOV.

> RIVER NEAR NEW ULM

APR. 
03........

MAY

JUNE 
16........

JULY

AUG. 
24........

SEPT. 
28........

NOV. 
02. .......

86

23

MINN. 

6540

7510

2010

866

950

, MINN. 

333

445

230

65

79

191

RIVER NEAR RAPIDAN, MINN. 

MAY
10......... i6io

JUNE 
1U. .......

JULY 
19........

JULY 
24........

AUG.

SEPT. 
27 ........

OCT. 
31........

RIVER NEAR RAPIDAN,

MAR. 
30........

MAY 
10........

JUNE 
15........

AUG. 
23........

SEPT. 
26........

NOV. 
01........

2570

694

2990

176

206

196

MINN. 

561

569

199

40.2

150

330

TEMPERA 
TURE 
(°C)

6 

20 

7.5

3-5 

14 

22.5 

21.5 

24 

15-5 

6

3 

14 

23.5 

24.5 

18 

15 

6

12.5 

23 

23 

24 

26 

13 

6.5

2.5

13 

19 

19 

13 

6

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

1310 

1200

725

745 

840 

915

920

911 

960

1130

602 

745 

935

0 

700

698 

700 

890



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
10, 1971... 

OCT. 
13.........

NOV. 
26.........

JAN. 
05, 1972... 

JAN. 
28.........

FEB. 
01. ........

MAR. 
02...... ...

MAR.

OCT. 
20, 1971... 

NOV. 
12........ .

DEC. 
07.........

JAN. 
08, 1972... 

FEB. 
01. ........

MAR. 
01. ........

MAR.

SEPT. 
17, 1971... 

OCT. 
15.........

NOV. 
08.........

DEC. 
08.........

JAN. 
12, 1972... 

FEB. 
23.........

MAR. 
16.........

APR. 
13.........

SEPT. 
27, 1971... 

OCT. 
26.........

DEC.

JAN. 
05, 1972... 

FEB.

MAR.

SEPT. 
28, 1971... 

OCT. 
27.........

DEC. 
06.........

JAN. 
06, 1972... 

FEB. 
10. ........

DISCHARGE 
(CKS)

148 

401 

2860 

972 

722 

775 

500 

11700

580 

2850 

3700 

1320 

818 

611 

16500

6.7 

13 

27 

19 

16 

13 

91 

25

11)0 

740 

589 

215 

157 

183

84 

833 

624 

186 

136

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO-
(°c) MHOS;

05325000 MINNEE

19 855 

10 945 

1.5 

0 

0 

0 

0 

1.5 

05330000 MINNEE

14 800 

5 

1 910

o 1300 

o 1500

0 1120 

2 450 

05330900 NINE Mil

19 

10 650 

4 550 

1.5 750 

.5 825 

.5 800 

.5 

5 775 

05336700 KETTLE

11 175 

11 155 

o 156 

0 150 

0 50 

0 200 

05338500 SNAKE

13 225 

12.5 

0 209 

0

0

1 DATE 

JOTA RIVER AT MANKATO,

MAR. 
31........

MAY

JUNE

JULY

AUG. 
23........

SEPT. 
27........

NOV.

JOTA RIVER NEAR JORDAN,

MAY 
03........

MAY 
31........

JULY 
15........

AUG. 
09........

SEPT.

OCT.

,E CREEK AT BLOOMINGTON 

MAY

JUNE

JULY 
06........

JULY 
26........

AUG. 
08........

SEPT. 
13........

OCT. 
17........

RIVER BELOW SANDSTONE, 

APR.

MAY 
26........

JUNE 
30........

AUG. 
04........

SEPT. 
07........

RIVER NEAR PINE CITY,

MAY 
26........

JUNE 
30........

AUG. 
04........

SEPT.

DISCHARGE 
(CFS)

MINN. 

8600

MINN.

, MINN. 

56

50

64

16

13

7-1

MINN.

464

627

MINN. 

791

311

3250

436

TEMPERA- 
TORE 
(°C)

2.5 

16 

23 

21 

24 

15.5 

6.5

12 

16 

24.5 

20 

19.5 

6

8 

18 

16 

23.5 

16 

17 

6

4 

19 

20 

18 

15.5

22.5 

25 

21 

16.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

600 

800

745 

900 

935

850

890 

800 

935

470 

170

530 

745

65 

515 

130 

130 

120

150 

250 

170 

160



WATER QUALITY

MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

]
DATE

SEPT. 
27, 1971... 

OCT.
27.........

DEC.
07......... 

JAN. 
06, 1972... 

MAY

NOV. 
09, 1971... 

MAR. 
30, 1972...

SEPT. 
13, 1971 

OCT.
15.........

NOV.

NOV.
23.........

DEC.
13.........

JAN. 
21, 1972 

FEB.
29.........

MAR.

MAR. 
23.........

SEPT. 
It, 1971... 

OCT.
15.........

NOV.

DEC.
06......... 

JAN. 
10, 1972... 

FEB.
15.. .......

MAR.
23.........

SEPT. 
It, 1971... 

OCT.
19.........

NOV.

DEC. 
06.........

JAN. 
19, 1972... 

FEB. 
15.........

MAR. 
16.........

DISCHARGE 
(CFS)

9.3 

19 

156 

76 

113

11500 

62200

28 

26 

86 

71 

50 

19 

16 

1320 

530

89 

71 

95 

113 

73 

51 

267

175 

166 

430 

179 

131 

150 

1260

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05310050 SUNRISE RIVER

13.5 370 

13.5 365 

1 310 

0 315 

21 300 

05311500 MISSISSIPPI R]

5.0 

2.0 220 

05353800 STRAIGHT RIVE1

19 785 

9 815 

2.5 560 

2.5 

.5 760 

0

o 650 

1.5 360 

2.0 

05373000 SOUTH FORK ZUMBRO

23.5 705 

17.5 780 

11 855 

7.5 710 

9.5 820 

1.3 925 

3.5 

05371000 ZUMBRO RIVER

16 515 

14.5 550 

7 655 

3.5 560 

.2 625 

1.0 605 

2.0 450

DATE 

NEAR LINDSTROM, M

JULY 
05.........

AUG. 
01.........

SEPT. 
07.........

OCT. 
17.. .......

[VER AT PRESCOTT,

JULY 
19.........

R NEAR FARIBAULT,

MAR. 
oft

MAY 
08.........

JUNE 
12..... ....

JULY 
17.........

JULY 
21.........

AUG.

SEPT. 
25.........

OCT. 
30.........

RIVER NEAR ROCHES

APR. 
27.........

MAY 
30.........

JULY 
11.........

AUG. 
08.........

SEPT.

SEPT. 
29........

OCT. 
23. ...... •

AT ZUMBRO PALLS,

APR. 
21........

MAY 
30........

JULY 
14........

AUG. 
16........

SEPT. 
19. .......

OCT. 
23........

DISCHARGE 
(CFS)

ilNN.

17 

122 

80 

75

WIS. 

17800

MINN.

207 

253 

117 

125 

243 

52 

135 

239

1TER, MINN.

159 

147 

173 

69 

132 

915

488

MINN. 

959

289

183

145

181

293

TEMPERA 
TURE 
(°C)

20 

23 

16.5 

5.5

23.5

3 

11.5 

21 

22 

24.5 

25.5 

16.5 

6

15 

20 

25.5 

20.5 

21 

13 

6

9 

15 

20.5 

20 

18 

5-5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

300 

280 

290 

280

440

625 

650

690

579 

675 

650

630 

620 

535

510

530 

515 

540

570



MISCELLANEOUS ANALYSES OP STREAKS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DATE

SEPT. 
19, 1971... 

OCT. 
13.........

NOV. 
16.........

DEC. 
08.........

JAN. 
12, 1972 

FEB. 
24.........

MAR.

OCT. 
12, 1971... 

NOV. 
09.........

DEC. 
07.........

JAN.
12, 1972... 

FEB. 
24.........

APR. 
05, 1972...

SEPT. 
08, 1971... 

OCT. 
It.........

NOV. 
08 .........

DEC. 
06.........

JAN. 
11, 1972... 

FEB.

MAR.

NOV. 
09, 1971... 

DEC. 
08.........

JAN. 
10, 1972 

FEB. 
23.........

MAR.

APR. 
25.........

DISCHARGE 
(CFS)

27 

26 

27 

26 

26 

23 

78

1.11 

1.26 

1.33 

.90 

1.04

73600

145 

139 

157 

170 

135 

126 

934

38 

37 

37 

38 

142 

41

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(0C ) MHOS)

05376000 NORTH PORK WHITE!

11 535 

10.5 510 

8.5 510 

5 505 

3-2 500 

2 495 

3 400 

05378300 STRAIGHT VALLEY CF

8.5 550 

6.0 645 

5.5 560 

5.0 545 

3.0 540 

05378500 MISSISSIPPI

2.0 330 

05384000 ROOT RIVER

21 565 

11.5 460 

1.0 595 

2.5 500 

o 500 

0 535 

5.0 

05-384500 RUSH CREEK

5.5 555 

4.5 475 

2.0 460 

2.0 465 

6 

14.2 450

DISCHARGE 
DATE (CFS)

(ATER RIVER NEAR ELBA, MINK. 

APR.

JUNE 
05.......

JULY 
13.......

AUO. 
16.......

SEPT. 
26.......

NOV. 
06

25

24

22

75
f.i

IEEK NEAR ROLLINOSTONE , MINK. 

APR.

JUNE

JULY

OCT. 
27.......

RIVER AT WINONA

APR. 
.26. ......

NEAR LANESBORO,

APR. 
25.......

MAY 
31.......

JULY

AUG. 
09.......

SEPT. 
19.......

OCT. 
25.......

NEAR RUSHPORD, 

MAY
OJ_

JULY 
12 •

AUO. 
10

SEPT.

OCT. 
26........

I Aft

1.36

2.31

. MINN.

MINN. 

297

181

407

234

206

1460

NZNN.

37

72

44

46

68

TEMPERA 
TURE 
<«C)

10 

15 

15.5 

20.5 

12 

9.5

14.5 

20 

16.5 

9

9.5

8.5 

18.5 

21.5 

17-5 

21 

4.5

17 

18 

13 

16.5 

6.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

495 

510 

505 

460 

345

530 

535 

580 

590

330

480 

500 

375

410

465 

360

500



WATER QUALITY

MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

D:
DATE

SEPT. 
09, 197L. . 

OCT.

NOV.
09......... 

DEC.
07......... 

JAN. 
11, 1972...

FEB.
23.........

MAR.

SEPT. 
09, 1971... 

OCT.

NOV.
23.. .......

DEC.
07......... 

JAN. 
12, 1972... 

FEB.

MAR.

SEPT. 
01, 1971... 

OCT.
It......... 

NOV.
23.........

DEC.
13.........

JAN. 
26, 1972... 

FEB.
29......... 

MAR.
13.........

AUG. 
31, 1971... 

OCT.
05.........

NOV.

DEC. 
07.........

JAN. 
11, 1972...

ISCHARGE 
(CFS)

388 

330 

U03 

389 

3*5 

322 

161(0

98 

97 

100 

102 

90 

100 

• 29*

51 

*9 

93 

78 

33 

69 

1(15

37.1 

11.5 

1(1.6 

68.7 

21.9

SPECIFIC 
CONDUC-

TEMPERA- TANCE 
TURE (MICRO- 
COG) MHOS)

05385000 ROOT

19 685 

9.5 4*5

u.o 605
2.5 505 

0 515 

0 520 

5 

05385500 SOUTH FORK

17.5 585 

9.5 190 

2 500 

*.5 500 

0 190 

0 500 

5 i —— 

05*57000 CED/

25 9*5 

11 1015 

3 725 

.5 675 

.5 

.5 —

05*76000 WEST FORK

21 

16 10*0

0

>

DATE 

RIVER NEAR HOUSTON,

APR. 
25......

JUNE 
02.. ....

JULY 
11..... .

AUG. 
10... ...

SEPT.

OCT. 
26......

DISCHARGE 
(CFS)

MINN. 

592

397

781

581

1(66

1930

ROOT RIVER NEAR HOUSTON, MINN.

APR. 
25......... 126

JUNE 
02.... ..

JULY 
12... ...

AUG. 
11......

SEPT.

OCT. 
26.....

VR RIVER NEAR AUSTIN 

MAR.
oQ

MAY 
08.....

JUNE 
12.....

JULY 
17. ....

AUG.

SEPT. 
25....-

OCT. 
30.....

DBS MOINES RIVER AT

FEB. 
11

APR. 
2K....

MAY 
31....

JULY

, . . . 10U

, ... 118

129

. ... 11*

. ... 200

, MINN. 

1*5

.... 200

.... 106

.... 230

.... 71

36*

. ... 211

JACKSON, MINN. 

..... 8.7*

. .... 165

. .... 880

. .... 208

TEMPERA 
TURE 
(°C)

2.2 

20.5 

2* 

18 

21 

7

10.5 

16 

19.5 

16.0 

20.0 

6.5

1 

12.5 

23 

23 

29 

17.5 

7

0 

7 

16.5 

18

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

180 

505 

125

*50

195 

515 

150

500

700 

750

1(50 

607 

1(1(0 

765

1505 

650 

850



LAT- LONG-
I- I-

TUDE TUJE

44 53 10 093 5« 20

48 05 30 090 42 04
48 05 41 090 40 25

43 52 00 095 21 42

43 43 06 091 16 12

SEQ. 
NO.

MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LOCAL 
IDENT 

I 
FIER

CARVER COUNTY 

01 116 26 04BC 

COOK COUNTY

DATE
OF

SAMPLE

DIS
SOLVED
SILICA
<sio2>
<M6/L)

(00955)

DIS
SOLVED
IRON
<FE)

(UG/L)
(01046)

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)
(01056)

DIS
SOLVED
CAL
CIUM
(CA)

(M6/L)
(00915)

DIS
SOLVED
MAG
NE
SIUM
(MG)

<MG/L>
(00925)

DIS
SOLVED
SDDIUM
(NA)

<MG/L)
(00930)

065032788A HOSTON LODGE 
0650323DC LOG HOME

72-09-06 
72-09-06

25
31

COTTONWOOD COUNTY 

01 105 3« 25C8C HERON LK.MN

CROW WING COUNTY 

01 1034203BBB BROWNSVILLE 

DODGE COUNTY

44 19 39 092 54 05

45 03 23 093 38 09

01 1101718CCC KENYDN

HENNEPIN COUNTY 

01 118 23 06CAD 

ITASCA COUNTY

8.4
13

43 59
44 03
44 05

03
59
24

093 00
092 44
092 b9

42
20
24

01
01
01

1061808D8B CLAHEMONT
1071621DAA KASSON

1071809ADC CLAREMONT

71-10-22
71-10-22
71-10-26

21
20
26

2000
40
20

40
20
0

75
96
85

22
43
26

FIUMORE COUNTY

43 48 27 092 10 30 01 1041117DCD CHATFIELD 71-10-26 11 220 20 67 20

FREEBORN COUNTY

43 32
43 34

54
5B

093 21
093 22

51
01

01
01

10121 16CBA GLENVILLE
101210488C AL8ERT LEA

71-11-03
71-11-03

32
48

20
5300

150
50

100
94

31
35

GOODHUE COUNTY

43 53
44 15
44 17
44 17
44 18

36
38
09
20
33

093 35
092 43
092 52
092 51
092 40

48
34
18
12
35

01
01
01
01
01

1051S14CCC STEWARTVILLE
10916IOCBB ZUM8ROTA
1101732AOA WANAMINGO
1101733AA8 WANAMINGD
1101625AAC GOLF CLUB

71-10-26
71-10-22
71-10-21
71-10-21
71-10-07

9.7
18
17
8.8

18

1200
120
100
80
40

50
50
60
70
0

66
73

110
79
85

20
27
24
24
27

3.8 
6.0

8.2
12
4.4

3.7
16

3.4 
5.5 
5.5 
2.B 
3.6

6.0

47 31 13
47 33 23
47 33 25
47 34 02
47 37 57

47 38 27
47 41 36
47 42 45
47 43 48
47 44 40

47 45 37
47 49 30
47 49 35
47 49 45
47 SO 16

48 27 44

093 49
093 53
093 48
093 48
094 08

093 39
093 56
093 46
094 16
093 46

093 58
094 06
093 46
093 07
093 27

093 33

01
16
10
33
27

18
10
38
00
34

06
27
30
45
03

38

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01

1472527DAA LEWIS NIEMELA
1472518ABA E. DAVIDSON
1472514ABA A. JOHNSON
1472511BDA W. ALDRICH

148271 7CBC MILLS

1482512D8D WILLIAM BALES
1492626DBB JOE DUGSUY
1492524AOB L. SCHAPER

1492808CCC HANSON
1492512AAA BERNARD OLSON

1502634CCC
1502709ACC R. JOHNSON
0622727DCD FLOYD COLE
0622227ADC H. JOHNSON

0622430ABA R. WALL-EFFIE

0692516CDD WILLAN

72-08-14
72-08-11
72-08-14
72-08-11
72-08-11

72-08-10
72-08-11
72-08-10
72-08-11
72-08-10

72-08-11
72-08-08
72-08-07
72-08-23
72-08-09

72-08-21

22
11
29
25
22

21
18
26
24
23

11
21
21
19
21

24

100
480
30

660
2000

8BO
40
200
950

4100

1500
130
770
240
640

110

SO
30

170
140
60

270
60
BO

250
200

230
0

ISO
2600
180

240

110
47
63
63
as
92
78
30
86
95

67
120
ISO
100
73

79

40
22
IS
12
34

31
30
8.3

22
100

14
35
72
37
23

23

7.3
62
29
6.0
9.0

12
57
3.9
S.8

53

16
3.1

52
35
12

66

JACKSON COUNTY

43 32 22

43 32 40
43 47 29

096 29

096 17
095 11

36

33
28

01

01
01

1013719BDO L.VOGELAAR
101 37 19 BDD SIOUX VALY
1013716CCD S.AHRENSTDRFF
104 36 20CCD WILDER. MN

72-09-07
72-09-07
72-09-06
72-09-29

25
25
18
28

6000
6000
3000
130

5100
5100
250
1400

420
420
200
200

170
170
67
67

86
86
79
IS

KANDIYOHI COUNTY

45 06 54 095 00 00 01 119 34 18CBC
1 19341 8CBC B. KLEMENTSON

72-01-05
72-01-05

28
28

7000
7000

140
140

140
140

54
54

14
14



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT
I

TUDE

> 53 10

1 OS 30
1 05 41

LONG-
I- SEQ.

TUOE NO.

CARVER COUNTY

093 58 20 01

COOK COUNTY

090 42 04 01
090 40 25 01

DATE
OF

SAMPLE

71-12-10

72-09-06
72-09-06

DIS 
SOLVED
PO
TAS
SIUM
<K>

(MG/L)
< 00935)

8.0

.9
5.0

BICAR
BONATE
(HC03)
(MG/L)

(00440)

491

109
153

CAR
BONATE
(C03)
(MG/L)

(00445)

0

0
0

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

403

89
126

DIS
SOLVED
SULFATE
(S04)
(MG/L)

(00945)

90

14
13

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

3.4

.3
3.3

DIS
SOLVED
FLUO-
RIOE
<F>

(MG/L)
(00950)

1.4

.2

.3

DIS 
SOLVED

NITRITE
PLUS

NITRATE
<N)

(MG/L)
(00631)

.05

.01

.01

TOTAL
PHOS
PHORUS
(P>

(MG/L)
(00665)

.05

.01

.03

COTTONUOOD COUNTY 

43 52 00 095 21 42 01 72-09-29

CROW WING COUNTY 

43 43 06 091 16 12 01 71-10-27

DODGE COUNTY

43
44 
44

59 
03 
OS

03 
59 
24

093 
092 
092

00 
44 
59

42 
20 
24

FILLMORE

43 48 27 092 10 30

FREEBORN

43 
43

32 
34

54 
58

093 
093

21 
22

51 
01

01 
01 
01

COUNTY

01

COUNTY

01 
01

71-10-22 
71-10-22 
71-10-26

71-10-26

71-11-03 
71-11-03

1 
6 
8

1

3 
1

.0 

.0 

.2

.2

.5 

.8

364 
376 
275

261

400 
486

GOODHUE COUNTY

43
44 
44 
44 
44

44

53 
15 
17 
17 
18

19

36 
38 
09 
20 
33

39

093 
092 
092 
092 
092

092

35 
43 
52 
51 
40

54

48 
34 
18 
12 
35

05

HENNEPIN

45 03 23 093 38

ITASCA

47 
47 
47 
47 
47

47 
47 
47 
47 
47

47 
47 
47 
47 
47

48

31 
33 
33 
34 
37

38 
41 
42 
43
44

13 
23 
25 
02 
57

27 
36 
45 
48 
40

45 37 
49 30 
49 35 
49 45 
50 16

27 44

093 
093 
093 
093 
094

093 
093 
093 
094 
093

093 
094 
093 
093 
093

093

49 
53 
48 
48 
08

39 
56 
46 
16 
46

58 
06 
46 
07 
27

33

JACKSON

43

43 
43

32

32 
47

22

40 
29

096

096
095

29

17 
11

09

01 
01 
01 
01 
01

01

COUNTY

01

71-10-26 
71-10-22 
71-10-21 
71-10-21 
71-10-07

71-10-05

71-12-23

1 
1 
1
3 
1

1

4

.8 

.4 

.3 

.3 

.0

.5

.4

295 
319 
341 
328 
352

376

581

COUNTY

01 
16 
10 
33 
27

18 
10 
38 
00 
34

06 
27 
30 
45 
03

38

01 
01 
01 
01 
01

01 
01 
01 
01 
01

01 
01 
01 
01 
01

01

72-08-14 
72-08-11 
72-08-14 
72-08-11 
72-08-11

72-08-10 
72-08-11 
72-08-10 
72-08-11 
72-08-10

72-08-11 
72-08-08 
72-08-07 
72-08-23 
72-08-09

72-08-21

3 
8
4 
3 
3

3 
4
2 
1
4

1 
1
5 
4
2

4

.8 

.6 

.9 

.5 

.6

.2

.7 

.3

.4 

.0

.5 

.6 

.5 

.9 

.6

.5

425 
432 
322 
274 
456

482 
509 
150 
331 
718

247 
503 
555 
376 
353

302

COUNTY

36

33
28

01

01 
01

72-09-07 
72-09-07 
72-09-06 
72-09-29

3 
3
9
7

.8 

.8 

.2 

.8

366 
366 
410 
475

KANDIYOHI COUNTY

45 06 54 095 00 00 01 72-01-05 
72-01-05

5 
5
.8 
.8

581 
581

0
0
0

0

0
0

0
0
0
0
0

299
308
226

214

328
399

242
262
280
269
289

2.8
70
32

31

58
17

11
25
85
50
36

1.3
37
17

7.4

4.1
1.1

.1
19
26
1.6
3.1

349 
354 
264 
22S 
374

395
417
123
272
589

203
413
455
308
290

248

300
300
336
390

477
477

23
8.3
14
5.6
5.6

3.5
35
2.7
6.8

68

15
14

310
56
9.2

120

1600
1600
620
240

140
140

13
2.4
4.9
.9

1.6

1.0
2.5
1.3

33
72

38
1.2
2.0

84
1.0

41

1.8
1.8
5.7

49

1.3 
1.3

.3 

.1 

.2

.31
6.9
17

.49 

.03

.04 

.98 

.13 

.17 
1.3

.08

.26

.09 

.35 

.04 

.00

.00 

.06 

.00 

.00 

.27

.01 

.33 

.01 

.48 

.02

.16 

.03 

.14

.12

.16

.05 

.03 

.08 

.05 

.08

.01 

.01

.07 

.02 

.10 

.08 

.11

.02 

.10 

.10 

.13 
1.9

.00 

.01 

.09 

.02 

.05

.02

.04 

.04 

.08 

.08

.27 

.27



MISCELLANEOUS ANALYSES OF GROUND MATER IN MINNESOTA

I

1

44

48
48

43

43

43
44
44

43

43
43

43
44
44
44
44

44

45

47
47
47
47
47

47
47
47
47
47

47
47
47
47
47

48

43

43
43

45

AT-
I-

'UDE

53

05
05

52

43

59
03
05

48

32
34

53
15
17
17
18

19

03

31
33
33
34
37

38
41
42
43
44

45
49
49
49
50

27

32

32
47

06

10

30
41

00

06

03
59
24

27

54
58

36
38
09
20
33

39

23

13
23
25
02
57

27
36
45
48
40

37
30
35
45
16

44

22

40
29

54

LONG-
I- SEO.

TUDE NO.

CARVER COUNTY

093 58 20 01

COOK COUNTY

090 42 04 01
090 40 25 01

COTTONMOOO COUNTY

095 21 42 01

CROW WING COUNTY

091 16 12 01

OOOGE COUNTY

093 00 42 01
092 44 20 01
092 59 24 01

FILLHORE COUNTY

092 10 30 01

FREEBORN COUNTY

093 21 51 01
093 22 01 01

GOODHUE COUNTY

093 35 48 01
092 43 34 01
092 52 18 01
092 51 12 01
092 40 35 01

092 54 05 01

HENNEPIN COUNTY

093 38 09 01

ITASCA COUNTY

093 49 01 01
093 53 16 01
093 48 10 01
093 48 33 01
094 08 27 01

093 39 18 01
093 56 10 01
093 46 38 01
094 16 00 01
093 46 34 01

093 58 06 01
094 06 27 01
093 46 30 01
093 07 45 01
093 27 03 01

093 33 38 01

JACKSON COUNTY

096 29 36 01

096 17 33 01
095 11 2fl 01

KANOIYOHI COUNTY

095 00 00 01

DATE
OF

SAMPLE

71-12-10

72-09-06
72-09-06

72-09-29

71-10-27

71-10-22
71*10-22
71-10-26

71-10-26

71-11-03
71-11-03

71-10-26
71-10-22
71-10-21
71-10-21
71-10-07

71-10-05

71-12-23

72-08-14
72-08-11
72-08-14
72-08-11
72-08-11

72-08-10
72-08-11
72-08-10
72-08-11
72-08-10

72-08-11
72-08-08
72-08-07
72-08-23
72-08-09

72-08-21

72-09-07
72-09-07
72-09-06
72-09-29

72-01-05
72-01-05

DIS
SOLVED
BORON

(8)
(UG/L)

(01020)

600

40
30

80

10

40
30
30

30

40
80

80
20
20
90
10

30

60

40
1200
170
00
60

60
260
40
50

260

110
20

400
150
50

290

410
410
460
90

190
190

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
180 C)
(MC/L)

(70300)

652

120
170

640

244

358
532
412

256

484
468

256
378
478
360
280

396

460

560
376
344
262
402

410
512
168
412
844

332
452
916
612
338

532

2600
2600
1240
924

668
668

DIS 
SOLVED 
SOLIDS
(SUM OF
CONSTI
TUENTS)
(HG/L)

(70301)

538

122
165

605

259

314
500
409

270

432
458

259
331
437
332
353

400

513

513
377
320
252
387

402
477
149
343
775

286
445
888
526
317

509

2500
2500
1210
940

676
676

HARD
NESS
(CA.MG)
(MG/U)

(00900)

4SO

97
130

490

250

280
420
320

250

3SO
380

250
290
370
300
320

350

470

440
210
220
210
350

360
3?P
110
310
650

220
440
670
400
280

290

1700
1700
770
770

510
570

NON- 
CAR

BONATE
HARD
NESS
(M6/L)

(00902)

49

8
5

250

18

0
110
94

36

49
0

5
32
94
2735*

42

0

91
0
0
0
0

0
0
0

34
60

22
31

220
94
0

44

1400
1400
440
390

95
95

SODIUM 
AD

SORP
TION

RATIO

(00931)

.6

.2

.2

.1

.1

.2

.3

.1

.1

.1

.4

,
.
.
.

.1

.3

.2
1.9
.9
.2
.2

.3
1.4
.2
.1
.9

.5

.1

.9

.8

.3

1.7

.9

.9
1.2
.2

.3

.3

PERCENT
SODIUM

(00932)

12

a
9

3

2

6
6
3

2

2
a

3
4
3
2
2

4

6

3
38
22
6
5

7
28
7
4
15

13
2
14
16
9

33

10
10
18
4

5
5



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

tAT- 

TUOC

44 53 10

LONG 
I 

TUDE
SEO. 
NO.

CARVER COUNTY 

093 56 20 01 

COOK COUNTY

48 05 30 090 42 04
48 05 41 090 40 25

DATE
OF 

SAMPLE

71-12-10

72-09-06 
72-09-06

COTTONWOOO COUNTY 

43 52 00 095 21 42 01 72-09-29

CROW KING COUNTY

43 43 06 091 16 12 01 71-10-27 

DODGE COUNTY

SPE 
CIFIC 
CON 
DUCT 
ANCE
(MICRO- 
MHOS)
(0009S)

913

19S
2S8

452

PH TEMPER 
ATURE

(UNITS) (DEC C) 
(00400) (00010)

7.2 7.0

7.8 7.0 
7.8 11.0

7.2 15.0

7.4 12.0

44 19 39 092 54 05 01 71-10-05 667 7.2 13.0 

HENNEPIN COUNTY

45 03 23 093 36 09 01 71-12-23 865 7.3 9.1

ITASCA COUNTY

COLOR 
(PLAT 
INUM- 
COBALT 
UNITS) 
(000801

10

30

43
44
44

59
03
05

03
59
24

093
092
092

00 42
44 20
59 24

FILLNORE

O 48 27 092 10 30

FREE80RN

43
43

32
34

54
58

093
093

21 51
22 01

01
01
01

COUNTY

01

COUNTY

01
01

71-10-22
71-10-22
71-10-26

71-10-26

71-11-03
71-11-03

531
834
659

460

707
737

7.3
7.1
7.4

7.3

7.0
7.3

9.
10.
12.

9.

12.
9.

5
0
5

5

0
5

5
0
0

0

5
40

GOODHUE COUNTY

43
44
44
44
44

53
15
17
17
IB

36
38
09
20
33

093
092
092
092
092

35 48
43 34
52 18
51 12
40 35

01
01
01
01
01

71-10-26
71-10*22
71-10-21
71-10-21
71-10-07

458
543
724
545
588

7.3
7.3
1.2
7.1
7.2

10.
9.

14.
11.
9.

0
0
0
0
5

47 31 13
47 33 23
47 33 25
47 34 02
47 37 57

47 36 27
47 41 36
47 42 45
47 .43 48
47 44 40

47 45 37
47 49 30
47 49 35
47 49 45
47 Sa 16

48 27 44

093 49 01
093 S3 16
093 48 10
093 48 33
094 08 27

093 39 18
093 56 10
093 46 38
094 16 00
0*3 46 34

093 58 06
094 06 27
093 46 30
093 07 45
093 27 03

093 33 38

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01

72-08-14
72-08-11
72-08-14
72-08-11
72-08-11

72-08-10
72-08-11
72-06-10
72-08-11
72-06-10

72-06-11
72-08-08
72-OB-07
72-08-23
72-06-09

72-06-21

842
655
522
421
666

697
796
224
611
1250

526
766
1280
932
548

809

7.1
7.6
7.4
7.2
7.5

7.3
7.7
7.6
7.3
7.3

7.3
7.1
7.5
7.3
7.1

7.5

13.0
13.5
14.5
13.0
10.5

10.0
8.0
9.0
15.5
10.5

16.0
10.5
11.0
13.0
9.5

13.0

40
10
20
30
30

20
20
20
100
40

20
5
3
5
10

5

JACKSON COUNTY

43 32 22

43 32 40
43 47 29

45 06 54

096 29 36

096 17 33
095 11 28

KANDIYOHI

095 00 00

01

01
01

COUNTY

01

72-09-07
72-09-07
72-09-06
72-09-29

72-01-05
72-01-05

2620
2820
1630
1514

1040
1040

7.1
7.1
7.2
7.0

7.3
7.3

12.0
12.0
12.0
9.5

._

..

5
5
2
0

5
5



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT
I

TUDE

LONG
I

TUDE
SEQ.
NO.

LOCAL
IDENT

I
FIER

DATE
OF

SAMPLE

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(009SS)

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

DIS
SOLVED
MAN

GANESE
(MN>

(UG/L)
(01056)

DIS
SOLVED
CAL
CIUM
(CA>

(MG/L)
(00915)

DIS 
SOLVED
MAG
NE
SIUM
(MG>.

(MG/L)
(0092S)

DIS
SOLVED
SODIUM
(NA>

(MG/L)
(00930)

KOOCHICHING COUNTY

47 55 12
47 56 32
47 58 32
48 02 14
48 06 06

46 11 23

48 11 56
48 12 50
4B 12 53
48 21 35
48 22 49

48 23 04
48 23 56
48 25 25
48 26 24
46 26 43

48 33 27
48 34 09
48 36 17
48 41 16
48 49 17

47 38 51
47 56 09
47 56 36
47 58 39

093 b6
093 45
093 OR
093 44
093 43

093 48

093 47
094 01
093 30
093 37
093 31

093 35
093 33
093 46
093 43
093 09

093 25
093 18
094 08
094 24
093 32

091 27
091 46
091 26
091 32

35
21
49
07
40

02

58
00
04
12
23

28
38
43
22
23

06
46
24
23
36

36
12
49
12

01
01
01
01
01

01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01

LAKE OF

48 29 04
48 30 42
4B 32 03
46 35 38
48 36 16

48 36 16
4B 40 27
48 40 40
46 40 40
48 42 49

46 43 34
48 46 00
48 46 03
48 46 02
48 49 18

48 49 45
48 53 39
48 S6 36

093 b9
093 47
094 35
094 57
095 09

095 09
094 29
094 57
094 57
094 37

094 46
094 50
094 57
094 41
094 57

094 46
094 57
094 57

34
54
40
42
06

06
37
03
03
39

43
52
31
56
45

34
37
33

01
01
01
01
01

02
01
01
02
02

01
01
01
01
01

01
01
01

1512602CDC ALDEN ELLISD
0632723ABB HOMER PEESDN
0632204ADA J. ZELOWENSKE
0642713ACB 80ISE CASCADE
0652607DA8 CARL LAR50N

1542502ADA 816 FALLS

1552535DAD RANGER STATIO
1552630DAA 0. SIMEUSON

0662512CDC FOREST 5ERVIC
0682625ABA CARL BERG

0682514CBA PROMERBERGEIS

06B2517BCB BERTHA FAY
0662509BOA LITTLE FORK
1572513AAB HERMAN HOY

0692629CBB BERT THORESDN
0692221DDD WALTER HANSON

0702416ADA
0702308AOC J. 0. LATCATR
1602731 ADA ABANDON HOME
1602908CCB L. ERICKSON

06725278AB L. BURMEISTER

LAKE COUNTY

0600927CDD EDWIN STEINKE
0631117CCC JOHNSON RESDR

0640935CAC BOB ELLIS
0640931BCA OREL 8ENNETT

THE WOODS COUNTY

1562621CC8 R. SHOW8ERS
1582514AAA LOMAN STORE
1583102ACO GARY CHENEY

1593413AOB LOOKOUT TOWER
1593504 ADO DEEP WELL

1593504AOD SHALLOW WELL
1603015CCC ALFERO ATWODO
1603318BCC E. OOLLORHIDE

1603104AAA BAUOETTE

1613233B8D CLIFFORD COLE
16133138CC JAKE GERNIOGE
1613413AOA FORESTRY HOME
1613201AA8 ROBERT BOYO
1 6234250 A9 AL BERGEN

1623228BAB ROY CYRUS
1633436DAA JAKE TERHACK
1643331CC8 ART MATSON

72-08-09
72-08-18
72-08-22
72-08-07
72-08-07

72-08-08

72-08-07
72-08-08
72-08-22
72-08-06
72-08-21

72-08-21
72-OB-21
72-08-08
72-08-08
72-09-19

72-09-20
72-09-20
72-07-07
72-07-07
72-08-22

72-09-13
72-09-12
72-09-12
72-09-12

72-07-07
72-07-07
72-07-10
72-07-11
72-07-11

72-07-11
72-07-12
72-07-11
72-07-11
72-07-05

72-07-05
72-07-11
72-07-06
72-07-10
72-07-12

72-07-12
72-07-12
72-08-17

22
19
24
14
21

23

22
22
24
17
13

19
26
16
19
25

27
21

.7
25
17

18
15
18
11

15
22
23
21
16

19
21
22
32
19

20
26
19
25
21

IS
13
26

37000
5000
1700

SO
90

SSO

340
7000
4400
160
80

540
2100

60
140

3300

910
60
40
120
160

110
30

SSO
120

420
no
430
SO
40

30
2100
140

1700
1000

160
SO

520
1200

80

200
30

1100

420
S10
340
80
70

140

340
360
210
20

100

240
240
90
0

520

370
30
0

230
17

20
30

460
10

70
60
63
10
10

0
130
210
70

100

70
60
60

270
100

140
20
110

140
110
110
34
45

79

79
87
130
30
42

48
120
160
18

180

160
100
4.0

120
79

23
110
58
SO

38
33
64
42
30

36
62
86
80
85

48
44
54
63
76

36
100
84

71
34
SI
9.7
12

47

33
69
55
a. 2
19

1*
55
74
s.a
74

74
49
3.3

52
42

8.0
10
12
4.2

19
13
33
11
9.4

12
22
30
29
41

19
21
21
28
30

14
39
56

84
SO
40
70
64

24

16
IS
39
7.7

140

3.1
SO
10

180
62

41
10
33
17
14

4.6
26
9.8
1.7

49
120
69
1.9
2.1

3.2
62
9.5
10
96

64
46
27
38
7.6

81
14
9.9

LINCOLN COUNTY

44 15 42 096 12 06 01 109 45 120 A A LK BENTON 72-09-15 27 19000 120 440 230 190

MC LEOD COUNTY

44 45 38
44 46 08
44 46 11
44 51 27

094 09
094 08
094 12
094 03

44
58
35
52

01
01
01
01

11528329 AD
11S2813CBB
1152816CBB

1162715909 LESTER PRAIRI

71-12-20
71-12-20
71-12-20
71-12-16

25
8.9

31
28

4000
540

5200
7900

140
20
140
330

110
48
120
100

46
25
40
31

41
93
19

.0

MEEKER COUNTY

45 08 18
45 09 48

094 2B
094 27

38
09

01
01

119 30 05CCO
120 30 33BAC

72-01-04
72-01-04

26
8.9

4300
1500

470
42

38
54

7.6
22

2.4
26

MILLE LACS COUNTY

45 47 IS 094 19 25 12729278AO 80WLUS 310 22



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT-
I-

TUOC

LONG-
I- SEQ.

TUDE NO.

DATE
OF

SAMPLE

DIS 
SOLVED
PO
TAS
SIUM
IK)

(MG/L)
(00935)

BICAR
BONATE
(HC03)
(MG/L)

100440)

CAR
BONATE
(C03)
(MG/L)

100445)

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

DIS 
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

KOOCHICHING COUNTY

47 55 12
47 56 32
47 58 32
48 02 14
48 08 06

48 11 23

48 11 56
4B 12 50
48 12 53
48 21 35
48 22 49

48 23 04
48 23 56
48 25 25
48 26 24
48 26 43

48 33 27
48 34 09
48 38 17
48 41 16
48 49 17

47 38 51
47 56 09
47 58 36
47 58 39

LAKE

48 29 04
48 30 42
48 32 03
48 35 38
48 36 18

48 36 18
48 40 27
48 40 40
48 40 40
48 42 49

48 43 34
48 46 00
48 46 03
48 48 02
48 49 18

48 49 45
48 53 39
48 58 36

44 15 42

44-45 38
44 46 08
44 46 11
44 51 27

45 08 18
45 09 48

093 56 35 01
093 45 21 01
093 08 49 01
093 44 07 01
093 43 40 01

093 48 02 01

093 47 58 01
094 01 00 01
093 30 04 01
093 37 12 01
093 31 23 01

093 35 28 01
093 33 38 01
093 46 43 01
093 43 22 01
093 09 23 01

093 25 06 01
093 18 46 01
094 08 24 01
094 24 23 01
093 32 36 01

LAKE COUNTY

091 27 36 01
091 46 12 01
091 26 49 01
091 32 12 01

72-08-09
72-08-18
72-08-22
72-08-07
72-08-07

72-OB-08

72-08-07
72-08-08
72-08-22
72-08-08
72-08-21

72-08-21
72-08-21
72-08-08
72-08-08
72-09-19

72-09-20
72-09-20
72-07-07
72-07-07
72-08-22

72-09-13
72-09-12
72-09-12
72-09-12

4.8
4.6
7.1
3.9
2.9

4.7

4.7
2.5
7.0
2.1
6.0

3.6
7.1
7.4
3.9
7.3

10
5.7
4.3
5.5
2.2

2.3
2.6
1.2
1.6

1020
300
602
235
218

444

433
625
458
110
422

209
597
576
369
658

638
541
107
539
379

110
294
240
160

0
0
0
0
0

0

0
0
0
0
0

0
0
0
0
0

0
0
7
0
0

0
0
0
0

837
246
494
193
179

364

355
513
376
90
346

171
490
472
303
540

523
444
99

442
311

90
241
197
131

6.7
250
88
64
99

68

7.8
17

230
11
97

12
120
230
93

360

250
23
4.1

100
54

5.3
31
7.8

10

5.1
9.7
2.0
14
17

1.9

2.0
1.8
5.9
6.9

52

.8
4.3

11
26
6.6

9.5
7.8
2.9
13
11

2.4
63
8.1
1.8

.2

.3

.5
1.1
.6

.4

.3

.5

.3

.1
1.6

.2

.4

.4

.7

.4

.7

.4

.3

.4

.5

.3

.2
1.4
.2

.02

.01

.00

.00

.02

.03

.01

.01

.00
3.9
.16

.00

.02
10

.03

.01

.00

.00

.08
2.5
.09

.01

.60

.00

.13

1.5
.01
.03
.02
.20

.04

.01

.06

.04

.03

.01

.01

.01

.02

.08

.05

.04

.03

.11

.02

.04

.06

.02

.03

.02

OF THE WOODS COUNTY

093 59 34 01
093 47 54 01
094 35 40 01
094 57 42 01
095 09 06 01

095 09 06 02
094 29 37 01
094 57 03 01
094 57 03 02
094 37 39 02

094 46 43 01
094 50 52 01
094 57 31 01
094 41 58 01
094 57 45 01

094 46 34 01
094 57 37 01
094 57 33 01

LINCOLN COUNTY

096 12 06 01

MC -LEOD COUNTY

094 09 44 01
094 08 58 01
094 12 35 01
094 03 52 01

MEEKER COUNTY

094 28 38 01
094 27 09 01

72-07-07
72-07-07
72-07-10
72-07-11
72-07-11

72-07-11
72-07-12
72-07-11
72-07-11
72-07-05

72-07-05
72-07-11
72-07-06
72-07-10
72-07-12

72-07-12
72-07-12
72-08-17

72-09-15

71-12-20
71-12-20
71-12-20
71-12-16

72-01-04
72-01-04

6.1
5.4
2.6
.3
.6

.6
4.2
1.1
2.9
6.8

5.3
4.2
3.7
2.2
1.7

4.3
1.5
5.0

18

3.8
4.2
7.2
6.1

1.7
4.5

309
355
418
175
130

163
360
388
425
333

340
340
335
405
371

332
357
535

550

657
447
560
489

154
344

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

0
0
0
0

0
0

253
291
343
144
107

134
295
318
349
273

279
279
275
332
304

272
293
439

451

539
367
459
401

126
282

26
78
91
11
8.0

7.2
82
31
4.1

290

66
13
3.5

30
16

23
23
21

1900

46
59
77
4.5

33
26

4.9
24
5.1
1.0
1.9

2.0
7.4

12
1.4

10

1.7
9.0
2.2
4.0
5.2

25
27
2.6

5.8

1.6
15

.9
2.«

3.7
1.2

.3

.6

.4

.1

.0

.1

.2

.2

.2
1.5

.4

.2

.2

.2

.2

.3

.0

.3

.5

.5

.8

.3

.3

.2

.3

.09

.04

.02

.04

.79

.49

.02

.04

.02

.01

.17

.46

.06

.04

.09

.06
26

.00

.00

.00

.00

.03

.02

.04

.05

.02

.05

.01

.03

.04

.04

.07

.01

.60

.06

.04

.04

.01

.03

.05

.03

.02

.03

"

.70

.06

.SO

.15

.41

.03

MILLE LACS COUNTY 

45 47 15 094 19 25 01 72-09-14



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

L AT
I-

TUDE

LONG
I

TUDE
SEQ.
NO.

DATE
OF

SAMPLE

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

DIS 
SOLVED 
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

HARD
NESS
(CA.MG)
(MG/L)

(00900)

NON- 
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

SODIUM 
AD

SORP
TION

RATIO

(00931)

PERCENT
SODIUM

(00932)

KOOCHICHING COUNTY

47
47
47
48
48

48

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48

47
47
47
47

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48

48
48
48

44

44
44
44
44

45
45

55 12
56 32
58 32
02 14
08 06

11 23

11 56
12 50
12 53
21 35
22 49

23 04
23 56
25 25
26 24
26 43

33 27
34 09
38 17
41 16
49 17

38 51
56 09
58 36
58 39

LAKE

29 04
30 42
32 03
35 38
36 18

36 18
40 27
40 40
40 40
42 49

43 34
46 00
46 03
48 02
49 18

49 45
53 39
58 36

15 42

45 3fl
46 06
46 11
51 27

08 18
09 48

093 56
093 45
093 08
093 44
093 43

093 48

093 47
094 01
093 30
093 37
093 31

093 35
093 33
093 46
093 43
093 09

093 25
093 18
094 08
094 24
093 32

LAKE

091 27
091 46
091 26
091 32

OF THE

093 59
093 47
094 35
094 57
095 09

095 09
094 29
094 57
094 57
094 37

094 46
094 50
094 57
094 41
094 57

094 46
094 57
094 57

LINCOLN

096 12

MC LEOD

094 09
094 08
094 12
094 03

MEEKER

094 28
094 27

35 01
21 01
49 01
07 01
40 01

02 01

SB 01
00 01
04 01
12 01
23 01

28 01
38 01
43 01
22 01
23 01

06 01
46 01
24 01
23 01
36 01

COUNTY

36 01
12 01
49 01
12 01

72-08-09
72-08-18
72-08-22
72-08-07
72-08-07

72-08-08

72-08-07
72-08-08
72-08-22
72-08-08
72-08-21

72-08-21
72-08-21
72-08-08
72-08-08
72-09-19

72-09-20
72-09-20
72-07-07
72-07-07
72-08-22

72-09-13
72-09-12
72-09-12
72-09-12

190
270
140
210
210

100

100
60

230
120

1400

20
160
60

590
330

260
40
80

120
60

20
40
100
80

B48
692
552
334
366

576

376
556
708
188
608

216
620
944
584
1070

932
464
132
752
452

132
430
244
178

873
631
621
327
369

467

379
530
721
155
580

204
679
837
529
1040

887
483
113
609
407

118
405
235
160

640
410
480
120
160

390

330
500
550
110
180

180
530
700
69

750

700
450
24

510
370

90
320
190
140

0
170

0
0
0

27

0
0

180
18
0

6
36

230
0

210

180
8
0

72
59

0
75
0

11

1.4
1.1
.8

2.7
2.2

.5

.4

.3

.7

.3
4.5

.1

.9

.2
9.4
1.0

.7

.2
3.0
.3
.3

.2

.6

.3

.1

22
21
15
54
46

12

9
6
13
13
62

4
17
3

84
15

11
5

71
7
8

10
15
10
3

WOODS COUNTY

34 01
54 01
40 01
42 01
06 01

06 02
37 01
03 01
03 02
39 02

43 01
52 01
31 01
58 01
45 01

34 01
37 01
33 01

COUNTY

06 01

COUNTY

44 01
58 01
35 01
52 01

COUNTY

38 01
09 01

72-07-07
72-07-07
72-07-10
72-07-11
72-07-11

72-07-11
72-07-12
72-07-11
72-07-11
72-07-05

72-07-05
72-07-11
72-07-06
72-07-10
72-07-12

72-07-12
72-07-12
72-08-17

72-09-15

71-12-20
71-12-20
71-12-20
71-12-16

72-01-04
72-01-04

260
390
260
20
10

30
450
40
70

380

390
170
90

130
50

180
290
60

1200

220
640
240
90

30
470

308
464
538
254
208

160
440
456
442
764

410
318
300
440
360

366
512
496

3360

644
SOO
632
414

222
348

311
471
494
175
135

162
441
383
371
715

393
333
296
391
341

363
509
469

3100

601
475
576
422

193
314

170
140
300
150
110

140
250
340
320
380

200
200
220
270
310

150
410
440

2000

460
220
460
380

130
230

0
0
0
7
7

6
0

20
0

110

0
0
0
0
9

0
120

1

1600

0
0
5
0

0
0

1.6
4.5
1.7
.1
.1

.1
1.7
.2
.2

2.1

2.0
1.4
.8

1.0
.2

2.9
.3
.2

1.8

.8
2.7
.4
.0

.1

.8

37
65
33
3
4

5
35
6
6

35

40
33
21
23
5

54
7
5

17

16
47
8
0

4
20

MILLE LACS COUNTY 

45 47 15 094 19 25 01 72-09-14



LAT 
I 

TUDE

MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA 
SPE 
CIFIC 
CON- COLOR 

LONG- DATE DUCT- (PLAT- 
I- SEQ. OF ANCE PH TEMPER- INUM- 

TUDE NO. SAMPLE (MICRO- ATIRE COBALT 
MHOS) (UNITS) (DEC C) UNITS) 
(00095) (00400) (00010) (00080)

KOOCHICHING COUNTY

47
47
47
48
48

48

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48

55
56
58
02
08

11

11
12
12
21
22

23
23
25
26
26

33
34
38
41
49

12
32
3?
14
06

23

56
50
53
35
49

04
56
25
24
43

27
09
17
16
17

093 56
093 45
093 08
093 44
093 43

093 48

093 47
094 01
093 30
093 37
093 31

093 35
093 33
093 46
093 43
093 09

093 25
093 18
094 08
094 24
093 32

35 01
21 01
49 01
07 01
40 01

03 01

58 01
00 01
04 01
12 01
23 01

28 01
38 01
43 01
22 01
23 01

06 01
46 01
24 01
23 01
36 01

72-08-09
72-08-18
72-08-22
72-08-07
72-08-07

72-08-08

72-08-07
72-08-08
72-08-22
72-08-08
72-08-21

72-08-21
72-08-21
72-08-08
72-08-08
72-09-19

72-09-20
72-09-20
72-07-07
72-07-07
72-08-22

1450
951
1010
538
581

831

639
907
1080
2S9
972

340
1180
1300
832
1490

1320
8?0
185
988
705

7
7
7
7
7

7

7
7
7
7
7

7
7
7
7
7

7
6
9
7
7

.0

.2

.3

.8

.7

.6

.5

.3

.2

.6

.7

.3

.2

.0

.7

.2

.0

.8

.3

.2

.1

11
14
11
7
9

8

11
10
13
12
19

7
a
13
11
10

13
11
5
7

13

.0

.0

.0

.5

.0

.5

.0

.0

.0

.5

.5

.0

.5

.0

.5

.5

.5

.0

.5

.5

.5

50
5

20
3
3

10

5
10
20
20
10

20
5
5
5
10

5
5

30
10
30

LAKE COUNTY

47
47
47
47

38
56
58
58

51
09
36
39

LAKE

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48

4B
48
48

44

44
44
44
44

45
45

29
30
32
35
36

36
40
40
40
42

43
46
46
48
49

49
53
58

15

45
46
46
51

08
09

04
42
03
38
18

18
27
40
40
49

34
00
03
02
18

45
39
36

42

38
08
11
27

18
4B

091 27
091 46
091 26
091 32

36 01
12 01
49 01
12 01

72-09-13
72-09-12
72-09-12
72-09-12

181
704
408
273

a
7
7
7

.0

.2

.2

.9

7
7
a
12

.0

.5

.0

.0

5
0

20
5

OF THE HOODS COUNTY

093 59
093 47
094 35
094 57
095 09

095 09
094 29
094 57
094 57
094 37

094 46
094 50
094 57
094 41
094 57

094 46
094 57
094 57

LINCOLN

096 12

MC LEOD

094 09
094 08
094 12
094 03

MEEKER

094 28
094 27

34 01
54 01
40 01
42 01
06 01

06 02
37 01
03 01
03 02
39 02

43 01
52 01
31 01
58 01
45 01

34 01
37 01
33 01

COUNTY

06 01

COUNTY

44 01
58 01
35 01
52 01

COUNTY

38 01
09 01

72-07-07
72-07-07
72-07-10
72-07-11
72-07-11

72-07-11
72-07-12
72-07-11
72-07-11
72-07-05

72-07-05
72-07-11
72-07-06
72-07-10
72-07-12

72-07-12
72-07-12
72-08-17

72-09-15

71-12-20
71-12-20
71-12-20
71-12-16

72-01-04
72-01-04

513
751
787
288
226

270
698
648
615
1060

622
555
504
637
590

622
870
808

3560

991
800
932
720

300
702

a
7
7
7
7

7
7
7
7
7

7
7
7
7
7

7
7
7

7

7
7
7
7

7
7

.0

.8

.6

.7

.5

.8

.8

.3

.4

.7

.9

.7

.8

.8

.4

.9

.4

.2

.5

.2

.4

.0

.3

.2

.3

a
10
11
11
10

6
a
16
7
7

7
18
9

10
12

9
11
12

15

11

.0

.0

.0

.0

.0

.5

.0

.0

.0

.5

.0

.5

.0

.0

.5

.0

.0

.0

.0

.0
«
~
—

__
—

20
5
10
5
5

5
30
10
30
10

5
5

20
30
30

10
5
5

2

40
20
20
5

3
7

MULE LACS COUNTY

*5 47 15 094 19 25



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT 
I 

TUDE

43 35 15
43 48 21

43 32 S4
44 01 27
44 02 19
44 11 44

46 22 S4

44 00 28

44 00 35

47 3S 02
47 39 50
47 41 37
47 44 3S

44 48 32
44 49 10

44 17 56
44 20 ?7
44 28 17

43 30 4S
43 32 44
43 34 25
43 42 32
43 48 07

48 46 49
4S 48 S3
48 49 40

47 30 56
47 31 44
47 37 16
47 38 23

47 38 31
47 39 24
47 40 37
47 40 SO
47 42 52

47 44 10
47 45 03
47 46 40
47 48 16
47 49 50

47 SO 40
47 51 34
47 51 40
47 53 01
47 S4 28

LONG 
I 

TUDE

09?
092

09S
09S
095
09S

095

096

096

093
093
093
093

094
094

093
093
093

096
096
096
096
096

095
095
095

092
092
092
092

092
092
093
092
092

092
092
093
092
092

092
091
092
092
092

47
29

05
35
51
48

09

05

05

32
2S
46
39

37
40

16
03
IS

15
OS
05
06
20

19
18
09

53
54
30
33

23
36
01
37
01

41
47
04
18
32

29
49
52
24
28

54
05

S3
00
51
31

18

18

52

19
08
22
16

28
OS

57
5S
09

06
37
34
41
58

51
49
45

02
06
37
01

19
01
39
58
34

48
36
58
39
04

58
40
15
57
12

LOCAL 
IOENT- 

SEQ. I- 
NO. FIER

MOWER COUNTY

01 1021631CDD ROSE CREEK
01 1041414CCD RACINE

MURRAY COUNTY

01 36 13D LOON LK GOLF CRS
01 107 40 36DDA AVOCA.MN
01 107 42 27000 HADLEY.MN
01 108 41 06A8A BALATOM..M

OTTER TAIL COUNTY

01 1343636AAB L. MCGRANE

PIPESTONE COUNTY

01 106 44 1144B STOCKTON.MN

01 106 44 02DCO WOODSTOCK.M

POPE COUNTY

01 0592520 ABD K. 80NNEVILLE
01 060?420D8C G. PERKINS
01 06027090AC ARCHIE WASS
01 0612627CCA 8IG FORK NO.l

RENVILLE COUNTY

01 1163131BCD
01 1163226CCD

RICE COUNTY

01 110?030CCC FAIRBAULT
01 1101914AAB OLD CREAMERY
01 11220328AA NORTHFIELD

ROCK COUNTY

01 R.H. AUKES STEEN»MN
01 1014S15DOD L. NATTRESS
01 KANARANZI»MN SCHOOL DST
01 MM. PERSINS LUVERNE.MN
01 0. HOUG JASPER. MN

ROSEAU COUNTY

01 1613607ADA EO BRANOLT
01 1623629DCD FLOYD STEWART
01 1623528A8A PETER HEPPNER

ST. LOUIS COUNTY

01 OS820080DA BOWSERS
01 OS8200SCCD A. KLOTZRACH
01 OS91704/C8 JOHN AMUNDSON
01 0601731CAA RUOY JDHNSON

01 0601633BCB ART JARVE
01 06018268CD RUSS JOHNSON
01 06021 17DCC SANDY MARTY
01 0601816D8D VO-ED CAMP
01 060130S8A8 JIM HEIKKILA

01 061192SDAD M. AROLA-COOK
01 0611920CAD KORTES
01 06121 18BBB HOWARD PIXLEY
01 0621636DAD GEORGE WELLES
01 0621729AB8 OSCAR ELIASON

01 0621722B8A W. 8YSTROM
01 0621214DBD NUGENT
01 0622015AAA ANTONI KALIO
01 0621606ADA KUBURKA
01 0631726DBC GLEN REICHEL

DIS-
DIS- DIS- SOLVED 

DIS- DIS- SOLVED SOLVED MAG- DIS- 
DATE SOLVED SOLVED MAN- CAL- NE- SOLVED 
OF SILICA IRON GANESE CIUM SIUM SODIUM 

SAMPLE (SI02) (FE> (HN) (CA) (MG) (NA) 
(MG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L)

(00955) (010*6) (010S6) (00915) (00925) (00930)

71-10-28
71-10-26

72-08-23
72-09-28
72-09-28
72-09-28

72-07-05

72-09-27

72-09-2S

72-08-10
72-08-2S
72-08-10
72-08-09

71-12-28
71-12-28

71-10-06
71-10-07
71-10-01

72-08-25
72-09-07
72-08-24
72-08-25
72-08-26

72-07-06
72-07-06
72-07-06

72-09-11
72-08-25
72-09-08
72-09-11

72-09-08
72-08-24
72-08-23
72-08-24
72-09-13

72-08-24
72-08-24
72-08-23
72-09-08
72-08-24

72-08-24
72-09-08
72-08-23
72-09-13
72-09-13

19
21

27
16
30
27

12

IS

30

19
12
20
16

26
29

14
12
23

32
6.9

28
24
13

19
24
2S

27
14
20
16

14
16
16
26
18

23
21
17
10
16

16
15
23
17
12

20
30

60
1SOOO
6100
11000

S400

13000

150

500
1500
60
20

1400
3000

620
30
10

320
S500

20
2SOO
120

1100
2700
940

560
70
30
90

100
250
80

8700
40

180
180
280
1200
1100

240
100

1000
1900

20

0
0

0
320
2SO
890

390

1SOO

6SO

160
130
10
10

150
80

70
40
60

1100
20
0

180
40

470
60
100

160
50

320
160

58
40
260
520
10

360
270
230
67

770

410
770
1200
990
20

S6
64

110
330
ISO
220

as

290

240

47
15
83
38

160
61

85
73

130

520
160
100
180
160

98
73
72

1.4
20
24
21

7.1
7.7

49
20
12

62
38
SS
14
58

51
19

160
46
73

16
18

32
120
SO
S3

23

96

S7

13
4.6
25
24

70
29

28
22
42

210
38
45
92
58

3B
42
30

.3
6.3
7.4
T.I

1.6
2.9
12
4.2
4.1

38
9.0
17
3.4
9.1

13
6.0

93
4.3
10

4.8
6.3

7.8
120
12
35

6.7

84

24

7.6
2S
3.4

27

56
88

7.5
6.1
3.6

ISO
99
13

110
30

12
9.1
14

64
15
6.5
3.6

9.1
3.3

27
4.3
6.6

29
13
23
5.1
6.1

13
4.6
66
3.2

56



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT
I

TUDE

43 35 15
43 4B 21

43 32 54
44 01 27
44 02 19
44 11 44

46 22 54

44 00 28

44 00 35

47 35 02
47 39 50
47 41 37
47 44 35

44 48 32
44 49 10

44 17 56
44 20 27
44 28 17

43 30 45
43 32 44
43 34 25
43 42 32
43 48 07

48 46 49
48 48 S3
48 49 40

47 30 56
47 31 44
47 37 16
47 38 23

47 38 31
47 39 24
47 40 37
47 40 50
47 42 52

47 44 10
47 45 03
47 46 40
47 48 16
47 49 50

47 50 40
47 51 34
47 51 40
47 53 01
47 54 28

LDNG-
I- SEO.

TUOE NO.

MOWER COUNTY

092 47 54 01
092 29 05 01

MURRAY COUNTY

095 05 53 01
09S 35 00 01
095 51 51 01
095 48 31 01

OTTER TAIL COUNTY

095 09 18 01

PIPESTONE COUNTY

096 05 18 01

096 05 52 01

POPE COUNTY

093 32 19 01
093 25 08 01
093 46 22 01
093 39 16 01

RENVILLE COUNTY

094 37 28 01
094 40 05 01

RICE COUNTY

093 16 57 01
093 03 55 01
093 15 09 01

ROCK COUNTY

096 15 06 01
096 05 37 01
096 05 34 01
096 06 41 01
096 SO 58 01

ROSEAU COUNTY

095 19 51 01
095 18 49 01
095 09 45 01

ST. LOUIS COUNTY

092 53 02 01
092 54 06 01
092 30 37 01
092 33 01 01

092 23 19 01
092 36 01 01
093 01 39 01
092 37 58 01
092 01 34 01

092 41 48 01
092 47 36 01
093 04 58 01
092 18 39 01
092 32 04 01

092 29 58 01
09.1 49 40 01
092 52 15 01
092 24 57 01
092 28 12 01

DATE
OF

SAMPLE

71-10-28
71-10-26

72-08-23
72-09-28
72-09-28
72-09-28

72-07-05

72-09-27

72-09-25

72-08-10
72-08-25
72-08-10
72-08-09

71-12-28
71-12-28

71-10-06
71-10-07
71-10-01

72-08-25
72-09-07
72-08-24
72-08-25
72-08-26

72-07-06
72-07-06
72-07-06

72-09-11
72-08-25
72-09-08
72-09-11

72-09-08
72-08-24
72-08-23
72-08-24
72-09-13

72-08-24
72-08-24
72-08-23
72-09-08
72-08-24

72-08-24
72-09-08
72-08-23
72-09-13
72-09-13

DIS 
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(0093S)

.1

.5

2.0
7.8
8.4
6.7

52

5.5

4.7

3.2
9.9
1.6
3.8

6.1
3.1

3.3
1.8
1.0

18
14
3.6

14
1.1

2.4
3.0
3.3

2.3
1.9
1.8
4.5

1.6
1.7
3.7
1.1
.7

2.8
2.4
3.4
7.7
2.3

2.7
.9

7.6
3.4
2.8

BICAR
BONATE
(HC03)
(MG/L)

(00440)

208
210

390
405
520
418

414

395

401

240
51
390
235

529
550

393
310
511

505
3S1
464
339
362

459
449
395

119
81

111
96

31
30

277
94
40

421
181
275
40

224

244
71

934
172
12S

CAR
BONATE
(COS)
(MG/L)

(00445)

0
0

0
0
0
0

0

0

0

0
0
0
0

0
0

0
0
0

0
0
0
0
0

0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

171
172

320
332
427
343

340

324

329

197
42
320
193

434
451

322
254
419

414
313
381
278
297

376
368
324

98
66
91
79

25
25

227
77
33

345
148
?26
33

134

200
58
766
141
103

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

33
29

75
1200
190
490

16

940

410

6.1
18
8.1
8.4

350
4.8

25
30
35

1800
440
39

770
130

15
6.9
7.1

10
13
7.4
6.6

8.6
9.3
8.3
8.0
8.3

8.9
8.3

40
9.3

14

14
11
22
8.2

67

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

7.3
6.9

7.1
2.3
19
1.0

20

3.6

53

1.5
18
1.9
2.7

4.2
6.2

1.1
2.5
5.5

33
34
32
5.2

83

12
1.6
1.7

38
9.6
4.6
6.7

4.3
1.4
1.5
1.5
5.9

14
3.1
l.a

15
.6

1.9
7.0

70
4.2

120

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

.3

.2

.6

.4

.4

.6

.1

.7

.8

.3

.3

.2

.3

.5

.6

.1

.4

.3

.4

.6

.6

.3

.4

.2

.2

.3

.1

.2

.5

.1

.1

.1

.5

.3

.1

.4

.3

.4

.4

.2

.3

.2

.4

.2

.6

DIS 
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

3.0
12

3.0
3.6
.00
.02

.22

.08

22

.00
3.7
.21
.00

.00

.00

.06

.01

.84

36
.12

2.9
.63

45

1.3
.00
.00

.06
3.8
.01
.01

1.2
.76
.07
.00

2.7

.69

.02

.02

.29

.02

.00
2.9
.01
.02
.09

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.08

.08

__
.15
.01
.01

.87

.02

.02

.04

.10

.01

.11

.07

.22

.06

.08

.82

_.
.02
«
«
~

.01

.10

.06

.12

.03

.02

.03

.02

.02

.05

.12

.05

.03

.07

.21

.03

.03

.05

.02

.03

.03

.02



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

I.AT
I-

TUDE

43
43

43
44
44
44

46

44

44

47
47
47
47

44
44

44
44
44

43
43
43
43
43

48
48
48

47
47
47
47

47
47
47
47
47

47
47
47
47
47

47
47
47
47
47

35
48

32
01
OS
11

22

00

00

35
39
41
44

48
49

17
20
28

30
32
34
42
48

46
48
49

30
31
37
38

38
39
40
40
42

44
45
46
48
49

SO
51
51
53
54

15
21

54
27
19
44

54

28

35

02
50
37
35

32
10

56
27
17

45
44
25
32
07

49
53
40

56
44
16
23

31
24
37
SO
52

10
03
40
16
50

40
34
40
01
28

LONG-
I- SEQ.

TUDE NO.

MOWER COUNTY

092 47 54 01
092 29 05 01

MURRAY COUNTY

095 05 53 01
095 35 00 01
095 51 51 01
095 48 31 01

OTTER TAIL COUNTY

095 09 18 01

PIPESTONE COUNTY

096 05 IB 01

096 05 52 01

POPE COUNTY

093 32 19 01
093 25 08 01
093 46 22 01
093 39 16 01

RENVIUE COUNTY

094 37 28 01
094 40 05 01

RICE COUNTY

093 16 57 01
093 03 55 01
093 15 09 01

ROCK COUNTY

096 15 06 01
096 05 37 01
096 05 34 01
096 06 41 01
096 20 58 01

ROSEAU COUNTY

095 19 51 01
095 IB 49 01
095 09 45 01

ST. LOUIS COUNTY

092 53 02 01
092 54 06 01
092 30 37 01
092 33 01 01

092 23 19 01
092 36 01 01
093 01 39 01
092 37 58 01
092 01 34 01

092 41 48 01
092 47 36 01
093 04 58 01
092 18 39 01
092 32 04 01

092 29 58 01
091 49 40 01
092 52 15 01
092 24 57 01
092 28 12 01

DATE
OF

SAMPLE

71-10-28
71-10-26

72-08-23
72-09-28
72-09-28
72-09-28

72-07-05

72-09-27

72-09-25

72-08-10
72-08-25
72-08-10
72-08-09

71-12-28
71-12-28

71-10-06
71-10-07
71-10-01

72-08-25
72-09-07
72-08-24
72-08-25
72-08-26

72-07-06
72-07-06
72-07-06

72-09-11
72-08-25
72-09-08
72-09-11

72-09-08
72-08-24
72-08-23
72-08-24
72-09-13

72-08-24
72-08-24
72-08-23
72-09-08
72-08-24

72-08-24
72-09-08
72-08-23
72-09-13
72-09-13

DIS
SOLVED
BORON

(B)
(U6/L)

(01020)

10
20

80
810
210
220

80

370

130

40
100
30
90

330
300

70
60
30

630
350
40

1500
20

40
30
80

120
70
20
0

40
10
80
40
20

60
60
60
160
60

50
30

360
20
180

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
ISO C)
(MG/L)

(70300)

246
300

492
2120
768

1060

452

1820

1220

250
196
380
270

932
472

378
254
520

3340
968
556
1500
948

446
372
352

232
190
138
126

69
81

280
144
114

420
220
322
137
254

268
120
776
212
456

DIS 
SOLVED 
SOLIDS
(SUM OF
CONSTI
TUENTS)
(M6/L)

(70301)

252
302

467
2030
722

1050

425

1640

1120

216
146
336
236

935
496

358
300
486

3170
986
502
1370
853

430
383
349

203
137
127
113

67
61
255
121
87

389
185
293
87

218

233
112
904
174
403

HARD
NESS
(CA.MG)
(MG/L)

(00900)

210
230

410
1300
580
770

310

1100

830

170
56

310
190

690
270

330
270
470

2200
560
430
830
640

400
350
300

5
76
90
82

24
31
170
67
47

310
130
210
49
ISO

ISO
72

780
130
220

NON- 
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

35
62

86
990
ISO
420

0

790

500

0
15
0
1

250
0

5
19
53

1700
240
54

550
340

25
0
0

0
9
0
3

0
7
0
0
14

0
0
0
16
0

0
14
16
0

120

SODIUM 
AD

SORP
TION

RATIO

(00931)

.1

.2

.2
1.4
.2
.6

.2

1.1

.4

.3
1.4
.1
.8

.9
2.3

.2

.2

.1

1.4
1.8
.3

1.7
.5

.3

.2

.4

13
.8
.3
.2

.8

.3

.9

.2

.4

.7

.5

.7

.3

.2

.4

.2
1.0
.1

1.6

PERCENT
SODIUM

(00932)

5
6

4
16
4
9

4

14

6

9
44
2

23

15
41

5
5
2

13
27
6

22
9

6
5
9

95
29
13
8

43
18
25
12
23

17
17
19
16
7

13
12
15
5

35



LAT 
I 

TUDE

43
43

43
44
44
44

46

44

44

47
47
47
47

44
44

44
44
44

43
43
43
43
43

48
48
48

47
47
47
47

47
47
47
47
47

47
47
47
47'47

47
47
47
47
47

35
48

32
01
02
11

33

00

00

35
39
41
44

48
49

17
20
is

30
33
34
43
48

46
48
49

30
31
37
38

38
39
40
40
43

44
45
46
48
49

50
51
51
53
54

15
21

54
37
19
44

54

38

35

03
50
37
35

33
10

56
27
17

45
44
35
33
07

49
53
40

56
44
16
33

31
34
37
SO
53

10
03
40
16
50

40
34
40
01
38

MISCELLANEOUS ANALYSES OF GROUND HATER IN MINNESOTA
SPE 
CIFIC 
CON- COLOR 

LONG- DATE DUCT- (PLAT- 
I- SEO. OF ANCE PH TEMPER- INUM- 

TUDE NO. SAMPLE (MICRO- ATURE COBALT 
MHOS) (UNITS) (OEG C) UNITS) 
(00095) (00400) (00010) (OOOftO)

MOWER COUNTY

092 47 54 01
093 29 05 01

HURRAY COUNTY

095 05 53 01
095 35 00 01
095 51 51 01
095 48 31 01

OTTER TAIL COUNTY

09S 09 18 01

PIPESTONE COUNTY

096 05 18 01

096 05 52 01

POPE COUNTY

093 33 19 01
093 25 08 01
093 46 22 01
093 39 16 01

RENVILLE COUNTY

094 37 38 01
094 40 05 01

RICE COUNTY

093 16 57 01
093 03 55 01
093 15 09 01

ROCK COUNTY

096 15 06 01
096 05 37 01
096 05 34 01
096 06 41 01
096 30 58 01

ROSEAU COUNTY

095 19 51 01
095 18 49 01
095 09 45 01

ST. LOUIS COUNTY

093 53 02 01
092 54 06 01
093 30 37 01
092 33 01 01

093 33 19 01
093 36 01 01
093 01 39 01
093 37 58 01
093 01 34 01

093 41 48 01
093 47 36 01
093 04 58 01
093 18 39 01
093 33 04 01

093 39 58 01
091 49 40 01
093 53 15 01
093 34 57 01
093 38 13 01

71-10-28
71-10-26

72-08-23
72-09-28
72-09-28
72-09-28

72-07-05

72-09-27

72-09-25

72-08-10
72-08-25
73-08-10
73-08-09

71-12-38
71-13-38

71-10-06
71-10-07
71-10-01

73-08-25
72-09-07
73-08-24
72-08-35
72-08-36

73-07-06
73-07-06
73-07-06

73-09-11
73-08-35
72-09-08
73-09-11

73-09-08
73-08-34
73-08-33
73-08-34
73-09-13

73-08-34
73-08-34
73-08-33
73-09-08
73-08-34

73-08-34
73-09-08
73-08-33
73-09-13
73-09-13

414
469

735
2410
1111
1430

734

2030

1570

359
310
584
359

1300
798

626
518
80S

3580
1380
843
1810
1360

747
654
590

283
339
301
178

93
83

433
158
128

684
301
486
83

368

403
188

1510
383
740

7.0
7.5

7.3
7.1
7.0
7.1

7.3

7.1

7.1

7.7
5.7
7.3
8.2

7.4
7.5

7.0
7.3
7.0

7.0
7.1
7.3
7.3
7.1

7.3
7.5
7.5

6.2
5.7
7.1
7.7

6.1
6.0
7.6
6.3
6.3

7.0
7.3
7.8
6.5
7.0

7.6
6.1
7.3
7.1
7.5

9.0
8.0

18.0
14.0
14.0
9.5

14.0

12.0

13.0

9.5
10.0
11.0
13.0

_
~

10.0
9.0
9.0

11.0
13.0
11.0
11.0
11.0

6.0
10.0
8.5

13.0
12.5
7.0
7.5

15.0
15.0
18.0
13.0
11.5

13.0
7.0

11.0
8.0
6.0

7.5
10.0
15.5
14.0
13.5

0
0

0
20
40
10

100

40

0

20
100
10
10

7
50

5
5
5

3
30
0
3
0

40
30
30

300
5
0
3

5
0

10
400

0

10
5
5

300
30

5
0
5

50
0



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT 
I 

TUDE

47 55 01
47 55 03
47 55 25
47 55 53
47 57 57

48 04 07
48 05 10
48 06 01
48 06 50
48 06 SO

48 07 36
48 13 33

45 37 11

43 57 43
44 01 35
4<4 04 50
44 67 47

46 32 55

46 34 20
46 34 26
46 36 16
46 38 23

44 05 36
44 68 33

45 07 12
*5 13 26
4S 14 27

LAT
I

TUDE

45 34 10

46 11 25

44 57 51

45 01 53

45 03 18

LONG 
I 

TUDE

091
092
091
091
093

092
092
092
093
093

092
092

095

093
093
093
093

094

094
095
094
095

091
091

093
093
094

L

57
56
52
56
00

49
29
50
04
04

31
55

00

16
11
13
18

49

49
00
55
04

44
50

49
39
07

ON-,
I-

42
30
42
12
26

45
10
27
30
30

21
22

10

31
07
55
25

56

00
48
01
18

55
33

40
16
34

-

TUOE

093

092

093

092

094

14

46

07

46

04

00

46

^H

38

06

LOCAL 
IOENT- 

SEO. I- 
NO. FIER

ST. LOUIS COUNTY

01 0631326BAB PARK
01 0632030ACO JACK GOOD
01 0631221CAB DON BOWEN
01 0631324BA BURNTSIOE LK
01 0632110ABA OAN PFRSICM

01 06519310CA CITY OF ORR.
01 0651726BCC VEXNOU TUFTE
01 06520240AB BILL JOHNSON
01 0652117CCB JAMES PORTEP
02

01 06517090AB G. MCCORMICK
01 0662008AAA H. KPAMBECA

STEARNS COUNTY

01 123 34 19CBO

STEELE COUNTY

01 1062030ABC HOPE CREAMERY
01 10720350AO OWATONNA
01 1072016ABA OWATONNA
01 10821260AO LAREN HOFFMAN

WADENA COUNTY

01 1343334BAA 6. BERG

01 1343323BCC H. VOGEL
01 1343419ABO B. FISHER
01 1343412BAD P.. SOMMARS
01 13535?70AO 4 MI N WADENA

WINONA COUNTY

01 1070802DCC MINNESOTA CTY
01 10B09240A8 MINNESOTA CTY

WRIGHT COUNTY

01 119 25 16AOA
01 120 24 12BAD E.ZACHMAN
01 12137310BC

LOCAL
IOENT-

SF.O. I-
NO. FIER

ISANTI COUNTY

00 036 23 32ACB CAMBRIDGE 4

PINE COUNTY

01 043 19 20CAA1 ASKOV 1

RAMSEY COUNTY

01 029 23 250DO BN PP

WASHINGTON COUNTY

01 029 20 02BCA NSP CO.

WRIGHT COUNTY

02 118 ?7 03ACC2 HOWARD LK2

DATE 
OF 

SAMPLE

72-09-13
72-08-23
72-09-07
72-09-07
72-08-23

72-09-19
72-09-18
73-09-19
72-OB-22
72-08-22

72-09-18
72-09-19

73-01-05

71-10-06
71-10-08
71-10-06
71-10-05

72-07-05

72-07-05
73-07-05
72-07-05
73-07-05

71-10-28
71-10-27

71-12-09
71-12-17
71-12-33

DATE
OF

SAMPLE

72-07-P5

72-07-25

72-07-24

72-07-26

72-07-24

DIS 
SOLVED 
SILICA 
(SI02) 
(MG/L)

(00955)

15
20
32
1.7

20

18
7.6

15
19
31

31
23

28

19
25
9.8

32

35

18
17
15
19

31
17

37
14

35

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)
(01025)

0

2

0

0

0

DIS 
SOLVED 
IRON 
(FE) 

(UG/L)
(01046)

50
5000
790
90

2000

50
10000

60
90
60

11000
9700

1300

1100
3100
130

5400

780

30
BO

2100
1700

30
160

1300
7000
1800

HEXA-
VALFNT
CHPO-
MIUM
(C»6)
(UG/L)

(01032)

0

0

0

0

0

DIS 
SOLVED 
MAN 

GANESE 
(MN) 

(UG/L)
(01056)

0
1300
180

0
870

40
310
80

280
17

350
190

33

90
160
50

540

120

50
150
360
550

0
10

130
660
380

DIS
SOLVED
COBALT
(CO)

(UG/L)
(01035)

0

3

0

0

1

DIS 
SOLVED 
CAL 
CIUM 
(CA) 

(MG/L)
(00915)

11
170
23
4.3

90

41
8.3

51
86
74

55
17

66

90
83
65

140

53

130
86
81
83

100
65

43
35
84

DIS
SOLVED
COPPER
(CU)

(UG/L)
(01040)

2

100

3

5

1

DIS 
SOLVED 
MAG 
NE 
SIUM 
(MG) 

(MG/L)
(00925)

3.4
66
13
1.1

36

IB
3.3

23
40
35

25
5.5

31

26
27
20
39

17

32
25
23
20

35
29

39
36
30

DIS
SOLVED
LEAD
(PB)

(UG/L)
(01049)

6

22

2

4

3

DIS 
SOLVED 
SODIUM 
(NA) 

(MG/L)
(00930)

2.9
70
4.2
1.4

31

12
3.0

100
64
7.5

13
5.1

17

13
5.4
4. a

53

5.6

5.0
13
3.3
5.2

10
2. B

13
6.1
7.7

DIS
SOLVED
NICKEL
(NI)

(UG/L)
(01065)

1

22

3

2

3



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT 
I 

TUDE

LONG 
I 

TUDE

OIS- DIS 
SOLVED OIS- OIS- SOLVED 
PO- ALKA- OIS- SOLVED SOLVED NITRITE 

DATE TAS- BICAR- CAR- LINITY / SOLVED CHLO- FLUO- PLUS 
SEQ. OF SIUM BONATE BONATE AS SULFATE RIDE RIDE NITRATE 
NO. SAMPLE (K) (HC03) (C03) CAC03 (SD4) (CD (F) (N) 

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

TOTAL 
PHOS 
PHORUS 
(P) 

(HG/L)
ST. LOUIS COUNTY (00935) (00440) (00445) (00410) (00945) (00940) (00950) (00631) (00665)

47 55 01
47 55 03
47 55 25
47 55 52
47 57 57

48 04 07
48 05 10
48 06 01
48 06 50
48 06 50

48 07 36
48 13 33

091 57 42
092 56 30
091 52 42
091 56 12
093 00 26

092 49 45
092 29 10
092 50 27
093 04 30
093 04 30

092 31 21
092 55 22

01 72-09-13
01 72-08-23
01 72-09-07
01 72-09-07
01 72-08-23

01 72-09-19
01 72-09-18
01 72-09-19
01 72-08-22
02 72-08-22

01 72-09-18
01 72-09-19

S.7
6.9

22
22
6.5

5.B
1.7
3.4
3.5
.8

6.5
3.5

45
551
120
11

510

182
32

150
532
394

249
86

0
0
0
0
0

0
0
0
0
0

0
0

37
452
98
9

418

149
26
123
436
323

204
70

8.2
380

8.2
5.S

32

13
10

140
17
7.6

48
10

5.2
2.5

30
24
1.5

29
2.4

130
48
5.8

18
1.5

.1

.3

.2

.2

.6

.3

.1

.5

.3

.3

.3

.1

.08

.01

.04

.02

.06

.51

.00

.03

.00
1.9

.00

.00

.02

.05

.05

.02

.06

.93

.97

.02

.02

.0*

.06

.02

STEARNS COUNTY

45 27 11 095 00 10 01 72-01-05 2.2 369 0 303 2.9 1.1 .4 .02 .09

STEELE COUNTY

43 57 43
44 01 35
44 04 50
44 07 47

093 16 31
093 11 07
093 13 55
093 18 25

01 71-10-06
01 71-10-08
01 71-10-06
01 71-10-05

2.0
1.5
2.2
7.5

426
388
274
616

0
0
0
0

349
318
225
505

18
9.6

28
160

.3
1.4
1.1
2.7

.1

.4

.1

.1

.13

.00
2.6
.04

.06

.13

.05

.86

UADENA COUNTY

46 22 55

46 24 20
46 24 26
46 26 16
46 28 23

094 49 56

094 49 00
095 00 48
094 55 01
095 04 18

01 72-07-05

01 72-07-05
01 72-07-05
01 72-07-05
01 72-07-05

1.6

1.8
3.1
1.5
1.3

268

358
265
253
354

0

0
0
0
0

220

294
217
208
290

7.7

20
37
16
7.1

2.0

28
26
17
1.8

.1

.1

.1

.1

.2

.47

26
15
13

.53

.11

• 19
r««
«9*
.*7

UINONA COUNTY

44 05 36
44 08 33

091 44 55
091 50 33

01 71-10-28
01 71-10-27

1.4
.3

377
313

0
0

309
257

33
25

12
.4

.1

.2
16

.10
.07
.05

WRIGHT COUNTY

45 07 12
45 13 26
45 14 27

093 49 40
093 39 16
094 07 34

L6T-
1-

TUDE

01 71-12-09
01 71-12-17
01 71-12-23

LONG-
I- SFQ.

TUDE. NO.

ISANTI COUNTY

3.9
2.8
2.4

DATE
OF

SAMPLE

388
373
413

DIS
SOLVED
STRON
TIUM
(SW>

(UG/L)
(01080)

0
0
0

IHS-
SOLVFD
VANA
DIUM
(V)

(UG/L)
(010PS)

318
306
339

OIS-
SOLVEO
ZINC
(ZN>

(UG/L)
(01090)

1.0
25
3.8

DIS-
' SOLVFO

LITHIUM
(LI)

(UG/L)
(01130)

1.1
1.6
1.2

nis-
SOLVEO
SFLF-
NIUM
(SF)

(UG/L)
(01145)

.3

.2

.3

TEMPFM-
ATURF
(DFG C)
(00010)

.01

.04

.05

.3*

.11

.06

4b 34 10 093 14 00 00

PINE COUNTY

46 11 25 092 46 46 01 

RAMSEY COUNTY

44 57 51 093 07 28 01

WASHINGTON COUNTY

45 01 53 092 46 38 01

WRIGHT COUNTY 

4S 03 Irt 094 04 06 02



MISCELLANEOUS ANALYSES OF GROUND WATER IN MINNESOTA

LAT
I

TUDE

LAT
I

TUDE

47 55 01
47 55 03
47 55 25
47 55 52
47 57 57

48 04 07
48 05 10
48 06 01
4B 06 SO
48 06 SO

48 07 36
48 13 33

45 27 11

43 57 43
44 01 35
44 04 50
44 07 47

46 22 55

46 24 20
46 24 26
46 26 16
46 2B 23

44 OS 36
44 08 33

45 07 12
45 13 26
45 14 27

LONG-
I-

TUUF

LONG-
I- SEO.

TUDE NO.

ST. LOUIS COUNTY

091 57 42 01
092 56 30 01
091 52 42 01
091 56 12 01
093 00 26 01

092 49 45 01
092 29 10 01
092 SO 27 01
093 04 30 01
093 04 30 02

092 31 21 01
092 55 22 01

STEARNS COUNTY

095 00 10 01

STEELE COUNTY

093 16 31 01
093 11 07 01
093 13 55 01
093 18 25 01

WADENA COUNTY

094 49 56 01

094 49 00 01
095 00 48 01
094 55 01 01
095 04 18 01

WINONA COUNTY

091 44 55 01
091 SO 33 01

WRIGHT COUNTY

093 49 40 01
093 39 16 01
094 07 34 01

SEO.
NO.

DATE
OF

SAMPLE

72-09-13
72-08-23
72-09-07
72-09-07
72-08-23

72-09-19
72-09-18
72-09-19
72-08-22
72-08-22

72-09-18
72-09-19

72-01-05

71-10-06
71-10-08
71-10-06
71-10-05

72-07-05

72-07-05
72-07-05
72-07-05
72-07-05

71-10-28
71-10-27

71-12-09
71-12-17
71-12-23

LOCAL
IDENT-

I-

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

10
210
40
20

100

40
50

330
290
60

30
20

110

100
40
50

460

20

30
130
30
60

30
10

120
30• o

DIS 
SOLVED 
SDLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

82
1050
186
72

496

238
75

572
596
384

304
120

324

400
298
280
744

260

528
402
362
340

468
286

316
364
354

DATE
OF

SAMPLE

DIS 
SOLVED 
SDLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

73
993
181
66

472

229
62

537
540
354

320
118

322

380
348
277
749

247

516
404
340
316

469
294

321
352
360

SPE
CIFIC
CON
DUCT
ANCE
(MIC^O-

MHOSI
BECKER COUNTY (COO^S)

i 45 31 09S bJ 50 01 LAKF SALLIE "ELL HA 72-03-14 492

HARD
NESS
(CA,MG>
(MG/L)

(00900)

37
700
100
15

370

180
30

220
380
330

240
65

250

330
320
240
510

200

430
320
290
290

390
280

270
320
330

TEMPER
ATURE
(DEG Cl
(00010)

5.5

NON- 
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

0
240

6
6
0

27
4

99
0
6

36
0

0

0
0

20
5

0

140
100
85
0

85
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0
13
0
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(UNITS)
(00400)

7. ft

SODIUM 
AD

SORP
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RATIO

(00931)
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1.2
.2
.2
.7

.4

.2
2.9
1.4
.2

.3

.3

.5

.3

.1

.1
1.1

.2

.1

.3

.1

.1

.2

.1

.3
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.2

DIS
SOLVED
SOLIDS
(RESI-
OUF AT
180 C)
(MG/L)

(70300)

2BO

PERCENT
SODIUM

(00932)

12
18
6
7

15

12
17
49
27
5

10
14

13

8
4
4
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6

2
8
2
4

5
2

9
4
5

TOTAL
NITRO
GEN
(N)

(MG/L)
(00600)

1.3

ORGANIC
NITRO
GEN
(N)

(MG/L)
(00605)

.36
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LAT
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TUDE
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I
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SAMPLE

ST. LOUIS COUNTY

47
47
47
47
47

48
48
48
48
48

48
48

45

43
44
44
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55
55
55
55
57

04
05
06
06
06

07
13

27

57
01
04
07

01
03
25
52
57

07
10
01
SO
50

36
33

11

43
35
50
47

091 57
092 56
091 53
091 56
093 $0

092 49
092 29
092 50
093 04
093 04

092 31
092 55

STEARNS

095 00

STEELE

093 16
093 11
093 13
093 18

42
30
42
12
26

45
10
27
30
30

21
22

01
01
01
01
01

01
01
01
01
02

01
01

72-09-13
72-08-23
72-09-07
72-09-07
72-08-23

72-09-19
72-09-18
72-09-19
72-08-22
72-08-22

72-09-18
72-09-19

SPE 
CIFIC 
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

92
1420
215
32

795

401
58

952
956
621
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151

PH
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6
7
6
6
7

6
5
7
7
7

6
6
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.3
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.1

.6

.4

.4

.8

.2

.3

.4

.3
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ATURE
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9.0
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12.0
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COLOR
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INUM-
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(00080)

2
5
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5

0
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0
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5
200
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: COUNTY
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55
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01
01
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71-10-06
71-10-08
71-10-06
71-10-05

654
579
472
1140

7
7
7
7

.1

.1

.2

.0

9.0
9.0
10.0
10.0

__
30
5
5

MADENA COUNTY

46

46
46
46
46

44
44

45
45
45

22

24
24
26
28

05
08

07
13
14

55

20
26
16
23

36
33

12
26
27

094 49

094 49
095 00
094 55
095 04

MINONA

091 44
091 50

MRIGHT

56

00
48
01
18

01

01
01
01
01

72-07-05

72-W-05
72-07-05
72-07-05
72-07-05

414

R60
676
572
540

7

7
7
7
7

.7

.2

.6

.4

.1

9.0

14.5
9.0
11.0
11.0

20

5
5

70
50

COUNTY

55
33

01
01

71-10-28
71-10-27

764
502

7
7
.2
.7

12.0
10.0

0
0

COUNTY

093 49 40
093 39
094 07

16
34

01
01
01

71-12-09
71-12-17
71-12-23

544
602
605

7
7
7

.5

.4

.2

9.0
6.5
—

5
5
5

LAT
I

TUDE

LONG-
I-
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RFT.

DATE
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KFR milMTY
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SOLVEn
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(MG/L)
(00608)
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NITRO
GEN
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(MG/L)
(00610)

OIS-
SOLVEO

NITRITE
(N)

(MG/L)
(00613)

DIS
SOLVED

NITPATE
(M)

(MG/L)
(00618)

TOTAL 
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)
(00625)

DIS 
SOLVED

NITRITE
PLUS

NITRATE
<N)

(MG/L)
(00631)

DIS 
SOLVED
ORTHO
PHOS
PHATE
(P04)
(MG/L)

(00660)

LAT 
I 

TUDE

LONf,- 
I-

TUOF
SEO. 
NO.

BECKER COUNTY

TOTAL 
PHOS 
PHORUS
<P)

(MG/L) 
(0066S)

45 31 095 S3 SO . 01

.01

DIS 
SOLVED 
ORTHO. 
PHOS 
PHORUS
(P)

(MG/L) 
(00671)

.03
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Acre-foot, definition of.

Biochemical oxygen demand, definition of.

Cfs-day, definition of.................
Chemical oxygen demand, definition of., 
Coliform organisms, definition of......
Contents, definition of................
Control, definition of.................
Cooperation............................
Cubic feet per second per square mile, 

definition of....................
Cubic foot per second, definition of..,

Discharge, definition of..... 
Drainage area, definition of.

Gage height, definition of.... 
Gaging-station, definition of.

Hardness of water, definition of.............
Hydrologic bench-mark station, definition of. 
Hydrologic conditions........................

graph of, Buffalo River near Dilworth......
Crow River at Rockford.....................
Root River near Houston....................

Introduction.

Mean suspended-sediment concentration, 
definition of..............;.....,

Methylene blue active substance,
definition of.....................

Micrograms per liter, definition of..., 
Milligrams per liter, definition of...

Partial-record station, definition of.......
Particle size, definition of................
Particle-size classification, definition of.
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2

3
3
3
3
3
1

3
3

3
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H
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9
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Pesticide program, definition of. 
Plankton, definition of..........

Radiochemical program, definition of. 
References...........................
Runoff in inches, definition of......

Sediment, definition of........................
Sodium adsorption ratio, definition of.........
Solute, definition of..........................
Specific conductance, definition of............
Stage-discharge relation, definition of........
Station numbers................................
Surface-water data, accuracy of................

collection and computation of................
other available..............................
publications.................................

Suspended sediment, definition of..............
Suspended-sediment concentration,

definition of............................
Suspended-sediment discharge, definition of...

Terms, definition of....................
Thermograph, definition of..............
Time-weighted average, definition of....
Tons per acre-foot, definition of....-*..
Tons per day, definition of.............
Total sediment discharge, definition of.

Water-quality data, collection and examination 
of........................................

publications.................................
sediment.....................................
solutes......................................
temperature..................................

Weighted average, definition of................
Well number, definition of.....................
WRD, definition of.............................
WSP, definition of.............................
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6
7
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8
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17
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18
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Aitkin, Mississippi River at......
Anoka, Mississippi River near.....
Appleton, Pomme de Terre River at. 
Argyle, Middle River at...........
Armstrong Creek near Ely..........
Aurora, Partridge River near......

St. Louis Riven near............
Second Creek near...............

Austin, Cedar River near..........

Baptism River near Beaver Bay.................
Bassett Creek basin, measurements at

miscellaneous sites in...................
Basswood River near Winton....................
Baudette, Rapid River near....................
Beaver Bay, Baptism River near................
Big Falls, Big Fork River at..................
Big Fork River at Big Falls...................
Big Lake, Elk River near......................
Big Sioux River basin, crest-stage

partial-record stations in...............
low-flow partial-record stations in.........

Big Stone City, S. Dak., Whetstone River near. 
Big Stone Lake at Ortonville..................
Bloomington, Nine Mile Creek at...............
Blue Earth River near Rapidan.................
Bluff Creek basin, crest-stage

partial-record station in................
Bois de Sioux River near White Rock, S. Dak... 
Brainerd, Gull Lake near......................

Gull River at Gull Lake Dam near............
Buffalo River, near Dilworth..................

near Hawley.................................
South Branch, at Sabin......................

Bulldog Run near Warroad......................
Burgo Creek near Ely..........................
Burntside River near Ely......................

Calumet, Swan River (tributary to Mississippi 
River), near.............................

109
128
134
66
78
31
32
30

169

29

192
84

29
92
92

122

186
175
130
131 
152 
148-

179
15

114
115
50
18
49
96
81
77

105

Cannon River basin, crest-stage
partial-record stations in................183-184

gaging-station records in.................... 159
low-flow partial-record stations in.......... 175
measurements at miscellaneous sites in.......196-197

Caribou, Roseau River below State ditch 51,
near......................................

Cedar River near Austin........................
Chippewa River near Milan......................
Chisholm, Dark River near......................

Sturgeon River near..........................
Clearwater River, at Plummer...................

at Red Lake Falls............................
Climax, Sandhill River at......................
Coon Creek basin, measurements at miscellaneous 

site in...................................
Cottonwood River near New Ulm..................
Crookston, Red Lake River at...................
Cross Lake, Pine River at Cross Lake Dam,

at........................................
Pine River Reservoir at......................

Crow River, at Rockford........................
Middle Fork, near Spicer.....................
South Fork, near Mayer.......................

Crow River basin, crest-stage partial- 
record stations in........................

gaging-station records in................... J23-125
measurements at miscellaneous sites in....... 191

Crow Wing River, at Nimrod..................... 112
near Pillager............................... J.16-H9

Crow Wing River basin, crest-stage
partial-record stations in................ 179

gaging-station records in................... J12-116
low-flow partial-record stations in.......... 175
measurements at miscellaneous site in........ 189

.................. 90

74
169
137
90
89
61
63
55

191
147
61

111
110
125
123
124

180

Dark River near Chisholm.........
Deer River, Mississippi River at 

Winnibigoshish Dam near.....
Winnibigoshish Lake near.......

99
98
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Des Molnes River at Jackson...................
Des Moines River basin, crest-stage

partial-record stations in................185-186

170 Kettle River below Sandstone.

Page 

15*

gaging-station records in.
low-flow partial-record station in...........
measurements at miscellaneous sites in.......

Detroit Lakes, Pelican River at Lake Melissa
Outlet near...............................

Pelican River at Muskrat Lake Outlet near....
Pelican River at Sallie Lake Outlet near.....
St. Glair Lake Outlet near...................

Dilworth, Buffalo River near...................
Drayton, N." Dak., Red River of the North at....

Eagle Lake tributary No. 7 near Willmar.......
Eagle Lake tributary No. 8 near Willmar.......
East Indian Creek basin, crest-stage

partial-record station in................
East Two River (tributary to St. Louis River), 

near Iron Junction. ......................
Elba, North Fork Whitewater River near........
Elk River near Big Lake.......................
Elk River basin, crest-stage

partial-record station in................
gaging-station records in...................
measurements at miscellaneous sites in .....

Elm Creek basin, measurements at
miscellaneous site in....................

Ely, Armstrong Creek near.....................
Burgo Creek near............................
Burntside River near........................
Kawishiwi River near........................
Longstorff Creek near.......................
Shagawa Lake at.............................
Shagawa Lake tributary at...................
Shagawa River at............................

Emerson, Manitoba, Red River of the North at..

Fargo, N. Dak., Red River of the North at. 
Faribault, Straight River near............
Federal Dam, Leech Lake at................
Leech Lake River at.....................

Fergus Falls, Orwell Reservoir near.......
Otter Tail River below Orwell Dam, near.
Pelican River near......................

Fletcher Creek basin, measurement at
miscellaneous site in................

Forbes, St. Louis River at................
Fort Frances, Ontario, Rainy Lake near....

Garrison, Mille Lacs Lake at...................
Qonvick, Ruffy Brook near......................
Qoodridge, Red Lake River at High Landing near. 
Grand Forks, N. Dak., Red River of the North

at..............................;..........
Grand Portage, Pigeon River at Middle Falls

near......................................
Grand Rapids, Mississippi River at.............

Pokegama Lake near...........................
Granite Falls, Yellow Medicine River near......
Gull Lake near Brainerd........................
Gull River at Gull Lake Dam, near Brainerd.....

Halstad, Red River of the North at...........
Hawk Creek at Eagle Lake Outlet near Willmar. 
Hawley, Buffalo River near...................
Hendrum, Wild'Rice River at..................
Houston, Root River near.....................

South Fork Root River near.................

Iowa River basin, crest-stage partial- 
record station in......................

Iron Junction, East Two River (tributary to 
St. Louis River) near..................

West Two River (tributary to St. Louis
River), near.........................

Jackson, Des Moines River at..............
Johnson Creek basin, crest-stage partial- 

record stations in...................
Jordan, Minnesota River near..............

Kawishiwi River, near Ely. 
near Winton.............

170
175
197

39
40
38
50
67

142
143

184

34
162
122

180
122
190

191
78
81
77
75
79
82
80
83
69

47
159
100
101
43
44
42

190
33

126
60
58

65

28
103
102
140
114
115

53
141
48
52

167
168

185

34

35

170

180
151

75
76

28

Lac la Croix, Ontario, Namakan River at
outlet of...............................

Lac qui Parle, Lac qui Parle River near......
Minnesota River near.......................

Lac qui Parle River near Lac qui Parle.......
Lake Bronson, South Branch Two Rivers at.....
Lake of the Woods basin, crest-stage

partial-record stations in..............
gaging-station records in.................... 75
low-flow investigations in...................203-
low-flow partial-record stations in..........173-
measurements at miscellaneous sites in..... 

Lake Superior, streams tributary to,
crest-stage partial-record stations on....176-

gaging-station records on....................
Lakes and reservoirs:
Big Stone Lake at Ortonville.................
Gull Lake near Brainerd......................
Leech Lake at Federal Dam....................
Lower Red Lake near Red Lake.................
Mille Lacs Lake at Garrison..................
Orwell Reservoir near Fergus Falls...........
Pine River Reservoir at Cross Lake...........
Pokegama Lake near Grand Rapids..............
Rainy Lake near Fort Frances, Ontario........
Sandy Lake at Libby..........................
Shagawa Lake at Ely..........................
Vermilion Lake near Soudan...................
Winnibigoshish Lake near Deer River..........

Lanesboro, Root River near.....................
Le Sueur River near Rapidan:...................
Leech Lake at Federal Dam......................
Leech Lake River at Federal iDam................
Libby, Mississippi River below Sandy River at..

Sandy Lake at................................
Sandy River at Sandy Lake Dam at.............

Lindstrom, Sunrise River near..................
Little Fork River at Littlefork................
Little Minnesota River near Peever, S. Dak.....
Little Sioux River basin, crest-stage

partial-record stations in................
Littlefork, Little Fork River at...............
Long Prairie River at Long Prairie.............
Long Prairie, Long Prairie River at............
Longstorff Creek near Ely......................
Lost River at Oklee............................
Lower Red Lake near Red Lake...................

85
135
136
135
68

178
-97 
207 
175 
188

177
-37

131
114
100
56

126
43

110
102
88

106
82
86
98

165
149
100
101
108
106
107
156
91

129

186
91

113
113
79
62
56

Malung, Roseau River below South Fork, near.... 70
Manitou Rapids, Rainy River at................. 93
Mankato, Minnesota River at.................... 150
Marsh River near Shelly........................ 54
Marshall, Redwood River at..................... It4
Mayer, South Fork Crow River near.............. 124
Middle River at Argyle......................... 66
Milan, Chippewa River near..................... 137
Mille Lacs Lake at Garrison.................... 126
Minneota, South Branch Yellow Medicine

River at.................................. 139
Minnesota River, at Mankato.................... 150

at Montevideo................................ 138
at New Ulm................................... 146
at Ortonville................................ 132
near Jordan.................................. 151
near Lac qui Parle........................... 136

Minnesota River basin, crest-stage
partial-record stations in................181-183

gaging-station records in....................129-152
low-flow partial-record stations in.......... 175
measurements at miscellaneous sites in.......192-196

.... 109
103 
158 , 
153 

.... 99 '
164 

.... 108
crest-stage partial-record stations in.......179,180
measurements at miscellaneous sites on.190,191,196,197 
near Anoka................................... 128
near Royalton................................ 120

Montevideo, Minnesota River at................. 138

Mississippi River, at Aitkin...........
at Grand Rapids......................
at Prescott, Wis.....................
at St. Paul..........................
at Winnibigoshish Dam near Deer River 
at Winona............................
below Sandy River, at Libby
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Namakan River at outlet of Lac la Croix, 
Ontario.............................

New Ulm, Cottonwood River near...........
Minnesota River at.....................

Nimrod, Crow Wing River at...............
Nine Mile Creek at Bloomington...........
Nokasippi River basin, measurements at

miscellaneous site in...............

Odessa, Yellow Bank River near...........
Oklee, Lost River at.....................
Ortonville, Big Stone Lake at............
Minnesota River at.....................

Orwell Reservoir near Fergus Falls.......
Otsego Creek basin, crest-stage partial- 

record station in...................
Otter Tail River, below Orwell Dam,

near Fergus Falls...................

Partridge River near Aurora....................
Peever, S. Dak., Little Minnesota River near... 
Pelican River, at Lake Melissa Outlet,

near Detroit Lakes........................
at Muskrat Lake Outlet, near Detroit Lakes... 
at Sallie Lake Outlet, near Detroit Lakes....
near Fergus Falls............................

Pigeon River at Middle Falls, near 
Grand Portage.

Page

112
152

189

133
62

131
132

180

44

31
129

41
39
40
42

28
Pillager, Crow Wing River near.................116-119
Pine City, Snake River near.................... 155
Pine River at Cross Lake Dam, at Cross Lake.... Ill
Pine River Reservoir at Cross Lake............. HO
Platte River basin, crest-stage partial- 

record stations in........................ 179
measurements at miscellaneous sites in....... 190

Plummer, Clearwater River at................... 61
Pokegama Lake near Grand Rapids ..*.............. 102
Pomme de Terre River at Appleton............... 134
Prairie River near Taconite..................... 104
Prescott, Wis., Mississippi River at........... 158

Rainy Lake near Fort Frances, Ontario.......... 88
Rainy River at Manitou Rapids.................. 93
Rapid River near Baudette...................... 94
Rapidan, Blue Earth River near................. 148

Le Sueur River near.......................... 149
Red Lake, Lower Red Lake near.................. 56
Red Lake River near.......................... 57

Red Lake Falls, Clearwater River at............ 63
Red Lake River, at Crookston................... 64

at High Landing, near Goodridge.............. 58
near Red Lake................................ 57

Red River of the North, at Drayton, N. Dak..... 6?
at Emerson, Manitoba......................... 69
at Fargo, N. Dak............................. 4?
at Grand Forks, N. Dak....................... 65
at Halstad................................... 53
at Wahpeton, N. Dak.......................... 46

Red River of the North basin, crest-stage
partial-record stations in................ 177-178

gaging-station records in.................... 38-74
low-flow partial-record stations in..........171-173
measurements at miscellaneous sites in.......187-188

Redwood Falls, Redwood River near.............. 145
Redwood River, at Marshall..................... 144

near Redwood Falls........................... 145
Reservoirs: See lakes and reservoirs. 
Rice Creek basin, measurements at

miscellaneous site in..................... 191
Rochester, South Fork Zumbro River near........ 160
Rockford, Crow River at........................ 125
Rollingstone, Straight Valley Creek near....... 163
Root River, near Houston....................... 167

near Lanesboro............................... 165
South Fork, near Houston..................... 168

Root River basin, crest-stage partial- 
record stations in........................184-185

gaging-station records in....................165-168
Roseau Lake, Roseau River at................... 72
Roseau River, at Roseau Lake................... 72

at Ross...................................... 73
below South Fork, near Malung-............... 70
below State ditch 51, near Caribou........... 74

Ross, Roseau River at'.......................... 73

Royalton, Mississippi River near.........
Ruffy Brook near Gonvick.................
Rum River near St. Franc is...............
Rum River basin, crest-stage partial- 

record stations in..................
gaging-station records in..............
measurements at miscellaneous sites in. 

Rush Creek near Rushford.................
Rushford, Rush Creek near................

Sabin, South Branch Buffalo River at........
St. Glair Lake Outlet near Detroit Lakes....
St. Cloud, Sauk River near..................
St. Croix Falls, Wis., St. Croix River at... 
St. Croix River at St. Croix Falls, Wis.....
St. Croix River basin, crest-stage partial- 

record stations in.

Page

120
60

127

181
127
191
166
166

49
38

121
157
157

183 
gaging-station records in....................154-157
measurements at miscellaneous sites in.......

St. Francis, Rum River near....................
St. Louis River, at Forbes.....................

at Scanlon...................................
near Aurora..................................

St. Paul, Mississippi River at.................
Sandhill River at Climax.......................
Sandstone, Kettle River below..................
Sandy Lake at Libby............................
Sandy River at Sandy Lake Dam, at Libby........
Sauk River near St. Cloud......................
Sauk River basin, crest-stage partial- 

record stations in........................ 179
Scanlon, St. Louis River at.................... 37
Second Creek near Aurora....................... 30
Shagawa Lake at Ely............................ °2
Shagawa Lake tributary at Ely.................. °0
Shagawa River at Ely........................... 83
Shelly, Marsh River near....................... . 54
Shingle Creek basin, measurements at

miscellaneous site in..................... ' 191
Silica, West Swan River (tributary to

St. Louis River), near.................... 36
Smith Creek basin, crest-stage partial- 

record station in......................... 178
Snake River near Pine City..................... 155
Soudan, Vermilion Lake near.................... 86
Spicer, Middle Fork Crow River near............ 123
Sprague Creek near Sprague, Manitoba........... 71
Sprague, Manitoba, Sprague Creek near.......... 71
Straight River near Faribault.................. 159
Straight Valley Creek near Rollingstone........ 163
Sturgeon River near Chisholm................... 89
Sunrise River near Lindstrom................... 156
Swan River (tributary to Mississippi River),

near Calumet.............................. 105
Swan River basin (tributary to Mississippi 

River), crest-stage partial-record 
stations in...............................178-179

measurements at miscellaneous sites in....... 190

Taconite, Prairie River near.................
Thief River near Thief River Falls...........
Thief River Falls, Thief River near..........
Tower, Vermilion River (tributary to Namakan 

River), below Vermilion Lake near.......
Twin Valley, Wild Rice River at..............
Two Rivers, South Branch, at Lake Bronson....

Vermilion Lake near Soudan...................
Vermilion River (tributary to Namakan River) 

below Vermilion Lake, near Tower........
Vermillion River basin (tributary to 

Mississippi River), crest-stage 
partial-record station in...............

measurements at miscellaneous sites in.....

Wahpeton, N. Dak., Red River of the North at.., 
Warroad, Bulldog Run near......................

East Branch Warroad River near...............
West Branch Warroad River near...............

Warroad River, East Branch, near Warroad.......
West Branch, near Warroad....................

West Swan River (tributary to St. Louis River). 
near Silica....................•••••••••••

West Two River (tributary to St. Louis River), 
near Iron Junction.................•••••••

104
59
59

87
51

86

87

183
196

46
96
97
95
97
95

36

35
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Whetstone River near Big Stone City, S. Dak.... 130
White Rock, S. Dak., Bols de Sioux River

near...................................... 4 5
Whltewater River, North Fork, near Elba........ 162
Whltewater River basin, gaging-station records

In........................................ 162
crest-stage partial-record station In........ 184

Wild Rice River, at Hendrum.................... 52
at Twin Valley............................... 51

Willmar, Eagle Lake tributary No. 7 near....... 142
Eagle Lake tributary No. 8 near.............. 143
Hawk Creek at Eagle Lake Outlet near......... Ill

Willow River basin, crest-stage
partial-record station in................. 179

Winnibigoshish Lake near Deer River. 
Wlnona, Mississippi River at........
Wlnton, Basswood River near.........

Kawlshlwl River near..............

Yellow Bank River near Odessa.............
Yellow Medicine River, near Granite Falls. 

South Branch, at Mlnneota...............

Page
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164
84
76

133
140
139

161
161
160

Zumbro Falls, Zumbro River at..................
Zumbro River, at Zumbro Falls...................
South Fork, near Rochester...................

Zumbro River basin, crest-stage
partial-record stations In................ ^"^

gaging-station records In....................160-161

Water Quality Records

Page

Amor, Otter Tail River south of................ 248-249
Avoca, Lime Creek near.........................254-255

Baptism River near Beaver Bay.................. 212
Baudette, North Branch Rapid River near........252-253
Bear River near Littlefork.....................250-251
Beaver Bay, Baptism River near................. 212
Beaver Creek near Currie....................... 254-255
Big Falls, Big Fork River at............... 250-251,256

Big Fork River near..........................246-247
Sturgeon River near .......................... 250-251

Big Fork River at Big Falls ................250-251,256
near Bigfork................................. 246-247
near Effie................................... 250-251

Bigfork, Big Fork River near ................... 246-247
Rice River near........... ................... 246-247

Black River near Loman......................... 252-253
West Fork near Loman......................... 252-253

Bowstring River near Talmoon................... 246-247
at Shogrens Dam, near Dora Lake..............246-247

Caldwell, Caldwell Brook at....................250-251
Caldwell Brook at Caldwell..................... 250-251
Campbell Creek near Detroit Lakes.............. 218
Carp, Rapid River near.........................252-253
Clementson, Rapid River at.....................252-253

East Fork Rapid River near................... 252-253
Cottonwood River near New Ulm.................. 257-259
Currie, Beaver Creek near...................... 254-255

Des Moines River below Talcott Lake, near
Dundee....................................254-255

Detroit Lakes, Campbell Creek near............. 218
Floyd Lake Outlet near....................... 219
Pelican River at.............................248-249
Pelican River at Lake Melissa Outlet, near... 220 
Pelican River at Muskrat Lake Outlet, near...248-249 
Pelican River at Sallie Lake Outlet, near....248-249
St. Glair Lake Outlet near...................248-249

Dinner Creek at Margie......................... 250-251
Dora Lake, Bowstring River at Shogrens Dam,

near......................................246-247
Popple River near............................ 246-247

Duluth, Lake Superior at....................... 214-217
Dundee, Des Moines River below Talcott Lake,

near......................................254-255

East Grand Forks, Red Lake River at............222-223
Effie,- Big Fork River near. ....................250-251
Elba, North Fork Whitewater River near......... 242-245
Ely, Kawishlwi River near......................224-225

Page

Floyd Lake Outlet near Detroit Lakes. 219

Kawlshlwl River near Ely.......................224-225

Lake Superior at Duluth........................ 214-21?
Lime Creek near Avoca.......................... 254-255
Littlefork, Bear River near.................... 250-251
Loman, Black River near........................ 252-253
West Fork Black River near................... 252-253

Mankato, Minnesota River at.................... 230-233
Margie, Dinner Creek at........................ 250-251
Minnesota River at Mankato..................... 230-233

at New Ulm................................... 226-229
near Jordan.................................. 234-235

Mississippi River, at lock and dam 3,
near Red Wing............................. 238-241

at St. Paul..................................236-237
at Wlnona....................................254-255

New Ulm, Cottonwood River near................. 257-259
Minnesota River at........................... 226-229

Otter Tall River near Rlchvllle................248-2.49
south of Amor................................ 248-249

•
Pelican River, at Detroit Lakes................248-249

at Lake Melissa Outlet, near Detroit Lakes... 220 
at Muskrat Lake Outlet, near Detroit Lakes...248-249 
at Sallie Lake Outlet, near Detroit Lakes....248-249

Perham, Toad River north of.................... 248-249
Pigeon River at Middle Falls, near Grand

Portage................................... 211
Popple River near Dora Lake....................246-2'4?

Rapid River at Clementson...................... 252-253
near Carp....................................252-253
East Fork near Clementson.................... 252-253
North Branch near Baudette................... 252-253

Red Lake River at East Grand Forks.............222-223
Red Wing, Mississippi River at lock and dam 3,

near......................................238-241
Rice River near Bigfork........................ 246-247
Rlchville, Otter Tail River near...............248-249
Root River near Houston........................ 254-255

St. Clalr Lake Outlet near Detroit Lakes.......248-249
St. Cloud, Sauk River near..i..................252-253
St. Louis River at Scanlon..1.................. 246-24?
St. Paul, Mississippi River at.................236-237
Sauk River near St. Cloud......................252-253
Scanlon, St. Louis River at....................246-247
Specific conductance and temperature at

streamflow stations.......................260-281
Sturgeon River near Big Falls.................. 250-251

Talmoon, Bowstring River near..................246-24?
Toad River north of Perham.....................248-249

Grand Portage, Pigeon River at Middle Falls....
near...................................... 211

Ground water, Chemical analyses of.............282-297
Whltewater River, North Forkj near Elba....... .-242-245

Houston, Root River near.......................254-255 Winona, Mississippi River at...................254-255

Jordan, Minnesota River near...................234-235
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